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Fig. 1. VIEW OF TURBO GENERATORS IN THE GORGE PLANT 
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The Gorgé power station, supplemented by the hydro 14 mile below the dam, to which water is piped in a 
station, has replaced the stations at Akron, Silver Lake flume and gives an effective head of 100 ft. upon the tur- 
Junction and Bedford, and will furnish all energy re-  bines, the total rating of which is 2250 hp. 
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Natural convenience for handling coal was another wide by 227 ft. long, separated by a division wall, the 
factor in deciding upon this location, as the Pennsylvania turbine room being on the river side. The turbine room 
Railroad has tracks on the bluffs just above the plant was located on this side because this decreased the length 
and a spur has been run out over part of the plant. of the condensing water tunnels and also simplified the 
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FIG. 2. GENERAL PLAN OF GORGE PLANT SHOWING MAIN STEAM PIPING, AND SECTION THROUGH BOILER ROOM 





FIG. 4. GENERAL VIEW OF BOILER ROOM 


Bumpine DiMENsIons delivery of coal to the boiler room. In addition, there 
THE POWER station proper consists of the boiler room, are 2 wings, one of which houses the blowers for the 
56 ft. wide by 330 ft. long, and the turbine room 63 ft. forced draft, and the other the lightning arresters. 





ve HE - © 





October 15, 1914 


The main floor of the boiler room, which is flush with 
the basement of the turbine room, is placed at about 40 ft. 
above the bed of the stream and about 90 ft. below the 
top of the bluff where coal is delivered. The dam has 
its spillway at such. an elevation that low water would 
be only 8 ft. 6 in. below the turbine room basement. 
Flash boards are provided for the dam so that the water 
level may be 2 ft. above the spillway proper. 

Walls of the turbine room below the crane runway 
girders are finished with vitrolite, giving them a marble- 
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placed in the center of the boiler room with 8 boilers on 
each side, 2 boilers being placed in each setting. The 
rating of each boiler is 604 hp. and each contains 294 
4-in. tubes 18 ft. long; 3 drums, 42 in. by 20 ft. Steam 
pressure is carried at 200 lb. and superheat at about 113 
deg. F. Each boiler is provided with one safety valve 
to each drum and superheater, also each drum has a 
blowoff connection in which are placed the blowoff 
valves backed by a Homestead cock, the connections 
entering the main blowoff header through a Y fitting. 
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FIG. 8. SECTIONAL ELEVATION OF PLANT 


like appearance, and all interior iron work is painted 
battle-ship gray, while the floors of the turbine room 
have a granulithie finish. The effect of the finish com- 
bined with a copious supply of windows furnishing 
natural light is most pleasing and makes work in this 
engine room pleasant. 
Borer Room 

EcoNOMY, CONVENIENCE and safety are the striking 
attributes of this part of the plant. The equipment con- 
sists of 16 Babcock & Wilcox water-tube boilers with 
superheaters, arranged in a single row, the stack being 


There is also a similar blowoff connection to each of the 
superheaters. 

Other equipment consists of safety water columns, feed 
water regulator and a Vulcan soot blower for each boiler. 
All the boilers are equipped with Taylor gravity under- 
feed stokers, each of which has 7 retorts, and is driven by 
chains from a lineshaft below the floor, which in turn is 
driven from the blower engine. 


From Coat to Five Gas 


AS PREVIOUSLY stated, the coal is delivered to the 
company’s ground on the Pennsylvania track in drop 
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bottom cars and is hauled over scales by the company’s 
motor car, where it is weighed before i* is delivered to 
the bunker. This track is 90 ft. above the boiler room 
floor and is supported by trestle work over a bunker of 
4500 tons capacity stretching the full length of the boiler 
room. Coal hauled upon this track is dumped into the 
bunker from which it may be delivered to a Jeffrey 
traveling coal crusher, which has a hopper capacity of 3 
tons, and can take the coal from any portion of the 
bunker and deliver it to any individual hopper over the 
stoker. These individual hoppers have a capacity of 10 
tons each and each is provided with a 4000-Ib. scale, built 
by A. G. MeKee, from which chutes lead to the stokers 
direct. All coal is handled by gravity without any neces- 
sity for the use of a shovel. 

In an addition to the power house, just off the center 
of the boiler room, are 4 Sturtevant draft fans which 
furnish air at about 2 in. of water pressure to the fur- 


nace tuyeres. These engines are each 12 by 14 in., 





ROTARY CONVERTERS AND OFFICE ON TURBINE ROOM 
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FIG. 5. 


direct-connected to a fan which runs at 190 to 260 r.p.m. 
The air is delivered to a duct in the basement of the 
boiler room which runs the whole length of the building 
and has 2 branches extending to each stoker. 

Ashes are delivered from the dump plates of the 
furnaces to industrial cars, which are then wheeled out- 
side, where an elevating system delivers the ashes to cars 
for disposal. 

Furnace gases take 3 vertical passes over the water 
tubes in the boilers and the superheaters to the breech- 
ing at the rear of the setting, which conducts them to the 
stack at the center of the boiler room. Owing to the 
height of the bluff on either side of the river the stack is 
made 275 ft. high, which is considerably in excess of 
what the requirements of the plant demands were it 
not for the natural surroundings. The inside diameter 
of the stack is 16 ft. and it is fitted with a cast-iron cap. 
Red radial brick is used in the construction of this chim- 
ney, which was built by the Alphons Custodis Chimney 
Construction Co. 

Firemen are aided in the operation of these boilers 
hy draft gages and Uehling Co. recorders for each boiler. 
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Flue gas temperature is measured by a Schaeffer & 
Budenberg recording thermometer, and ranges from 450 
to 500 deg. F. 

FEED WATER 


WATER SUPPLY for the boilers is taken direct from the 
river by 2 centrifugal pumps in the turbine room base- 
ment supplemented by one duplex displacement pump 
which is used as an auxiliary. These pumps discharge to 
3-700 g.p.m. open feed water heaters which are supplied 
with exhaust steam from all the auxiliary turbines and 
engines. The water reaches a temperature of 190 deg. 
here and is delivered to the boilers by 3 Kerr turbine 
driven 4-stage centrifugal boiler feed pumps. Two of 
these pumps have a capacity of 600 gal. and one 300 gal. 
per min. On its way to the boilers the water passes 
through a 6-in. Venturi meter which indicates, integrates 
and records the amount of water fed the steam gener- 
ators. As a matter of precaution to insure continuous 
operation, 2 boiler feed lines.of loop and cross loop con- 
struction are provided; one in which the water ordinarily 
taken from the heaters is fed; the other carries cold 
water and is known as the auxiliary header. Besides the 
feed pumps, a Hancock inspirator is provided for each 
boiler. Steam is delivered to the 12-in. main header at- 
tached to the wall of the boiler room through 8-in. leads, 
in each of which is placed a nonreturn valve and a gate 
valve and it is further planned to provide each lead 
with a steam flow meter which will make possible a con- 
tinuous record of the steam generated by each boiler. 


TURBINE Room 


GENERATION OF the electric current delivered from 
this plant is done by 3 Westinghouse double flow hori- 
zontal turbines, direct-connected to generators of 7875 
k.v.a. capacity, 2300 volts, 1760 amp. per terminal, run- 
ning at 1800 r.p.m., furnishing 3-phase current at 60 
eycle. The turbines exhaust into Le Blane condensers 
located in the basement just beneath the turbines and are 
guaranteed to give a kw.-hr. on 14.8 lb. of steam when 
running at normal full load and on 15.4 Ib. when running 
at 150 per cent load. Three exciters furnish current for 
the fields of these generators, two of them being Westing- 
house turbine-driven direct-connected units of 150 kw. 
capacity running at 2200 r.p.m. and furnishing direct 
current at 125 volts, while the other is a General Electric 
Co. motor-driven unit, consisting of an induction motor, 
115 hp. capacity, 1100 volts, 3-phase, 60 cycle, the gen- 
erator being 125 volts, 600-amp. capacity, 1200 r.p.m. 

For railway service, 3 Westinghouse rotary con- 
verters are provided, which are located in the turbine 
room. Each of these has a capacity of 500 kw., 600 v., 
direct current and 833 amp., while the alternating cur-| 
rent side is 6-phase, 60 cycle, 900-r.p.m., 2300-v. 

An automatic record is kept of the operation of the 
plant by means of recording instruments which are 
mounted upon a board in the turbine room. These in- 
struments are all made by the Schaeffer & Budenberg 
Mfg. Co., and consist of a vacuum gage recorder, showing 
the back pressure on the turbine, recording thermometer, 
showing the temperature of the condenser discharge 
water, steam pressure recorder, steam temperature re- 
corder and a flue gas temperature recorder. 
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SWITCHBOARD 
ALL HIGH TENSION and turbine switching is at present 
done from a gallery about 40 ft. long located in the 
center of the turbine room on the river side. This gal- 
lery is now being moved and placed on the east end of the 
building with all high tension transformers selective 
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for controlling the station circuits which run to the 
motors and the lights. 


The general water supply is taken from the river by 
2 motor driven centrifugal pumps, located in the turbine 
room basement, one of 400 hp. and the other 450 hp., and 
delivered to a 50,000-gal. tank on the bluff, from which 
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Fig. 6. EXHAUST PIPING, PLAN AND SECTIONS 


switching devices and switching apparatus in a separate 
building. This has been found necessary on account of 
rapidly increasing demand on the station. 

Transformers are placed in this separate building (an 
addition to the building proper) in the basement while 
the remote control switches will be on a level with the 
turbine floor, with the lightning arresters, ete. on the 
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it is distributed for use in cooling transformers and bear- 
ings, turbine sealing and lavatories. 


HyprRAULIC PLANT 


AS PREVIOUSLY stated, this plant was made possible 
by the necessity of damming the river to insure condens- 
ing water, and the rapid fall of the river at this point. 
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FIG. 7. CONDENSER PIPING 


third floor. Structure for the high tension transmission 
line is erected on the roof of this addition. 

There are also located in the turbine room a switch- 
board for controlling the rotary converters and another 


The effective head above the water turbines is 100 ft. and 
the machinery is operated according to the flow of the 
water; that is, the level of the water above the dam is 
always kept at the same height in order to furnish the 
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proper amount of cooling water while the water turbines 
take the surplus, which during part of the year is not 
sufficient to operate the plant at full capacity. 

The plant consists of 3 Trump hydraulic horizontal 
reaction turbines direct connected to Westinghouse gen- 
erators of 725 kv.a. capacity running at 514 r.p.m., de- 
livering current at 2300 v., 3 phase, 60 cycle. The tur- 
bines are under the control of Woodward governors, 
and flywheels mounted upon the shaft give uniform 
speed. 
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PLAN OF BASEMENT AND SECTIONAL ELEVATION OF 
TRANSFORMER ADDITION 


Fig. 8. 


Water is led to the plant from the dam through a 
90-in. steel flume, supported on concrete saddles and pro- 
vided with expansion joints and stand pipes to take care 
of varying temperatures and surges of water. Water is 
admitted to the turbines through 54-in. rising stem gate 
valves made by the Roe Stephens Mfg. Co. 

Two exciters furnish current for the fields of these 
generators, one being belt driven rated at 40 kw., 125 v., 
320 amp., run at 850 r.p.m., and made by the Westing- 
house Co. The other isa motor generator set, made by 
the same company, consisting of a 60-hp. induction 
motor, run on 2200 v., 3 phase, 60 cycle, at 850 r.p.m., 
direct-connected to a 40-kw., 125-v., d.c. generator. 

The switchboard of this station consists of 6 panels, 
1 for the exciter, 1 for station light, 3 for the generators 
and 1 for the 3 transformers. There is also a high ten- 
sion circuit breaker, which is separate from the main 
switchboard. Current is developed in this station at 
2300 v., but is raised to 22,000 by 3 Westinghouse trans- 
formers each of 600 kv.a. capacity, 3-phase, 60 cycle, and 
of the water cooled type. The transmission line from 
the station runs to the Gorge steam station, where it is 
connected through oil switches to the high tension bus 
bars, control of the current to the sub-stations along the 
line of the railway being done at this point. 

The apparatus of the hydraulic plant is protected 
from lightning by aluminum electrolytic lightning arrest- 
ers, also made by the Westinghouse Co. 
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RECORDS 

THE CARD system of keeping records has been adopted 
at this plant, the cards being kept under the subdivisions 
—Engine room, Boiler room and Electrical apparatus. 
One of the interesting records is that of repairs on boiler 
tubes which shows what tubes have been repaired and 
just what has been done to each. <A separate record is 
kept of the repairs to other apparatus, which makes 





VIEW OF HYDRAULIC PLANT 


FIG. 9. 


it easy to find what has been done to each piece of 
machinery in the plant. Recording instruments are used 
wherever such are available and have been found to aid 
greatly in the economical production of power in this 
plant. Also from recording instruments the daily load 
curve of the steam and hydraulic plant is plotted which 
makes comparison easy. 


AN EXAMPLE of justifiable optimism is the course of 
the management of the Panama-Pacifie Exposition in 
going ahead with the arrangements as originally planned. 
Definite assurances have been received from France, 
Italy, Turkey, and Japan, that there will be no change 
in their intentions as to exhibiting. Holland has in- 
creased its appropriation, Japan has asked for increased 
space, and other countries not affected by the present 
troubles in Europe are increasing their appropriations. 
Those countries at war will probably not make govern- 
ment exhibits, but there will be individual exhibits from 
Germany and Great Britain. Demand for space from 
manufacturers in the United States is large, and prob- 
ably travel to the exposition will be increased in 1915 
rather than reduced by the conditions in Europe. The 
exposition is 92 per cent ready now, and will open on 
Feb. 20 as planned. 
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Raising Initial Pressure 


By REcEIVER 


FTER a firm had bought a second-hand Corliss 
engine, 16 by 36 in., to run at 100 r.p.m., with 120 
lb. initial pressure, and cutting off at 0.25 stroke, 

which was expected to deliver 200 hp., on looking over 


the location where the engine was to be installed, the- 




















FIG. 1. INDICATOR CARDS. WITH NO RECEIVER, CUTOFF 
VARYING 


engineer found that it would require 100 ft. of pipe, and 
that 8 90-deg. ells were necessary and 2 45’s. The 
engine was provided with a 414-in. throttle of the globe 


type. 
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FIG. 2. CONNECTION OF INDICATOR FOR THROTTLE 
DIAGRAMS 


The engineer assured the superintendent that it was 
advisable to provide a receiver separator above the 
throttle, not only to insure the delivery of dry steam, 
but to have a large volume at hand from which to draw 
when the engine took steam, as this would insure a high- 


er initial pressure and cost less than running larger pipe 
from the boilers, the receiver to have a capacity 3 times 
that of the cylinder. 

As the engine was to be run only occasionally, the 
superintendent refused to buy a receiver, and instructed 
the engineer to use 5-in. pipe from the boilers, with a 
reducing flange 5 by 414 in. onto the throttle. 

After the piping was erected, the engine was started 
and a load estimated at 210 hp. put on, with the result 
that the engine slowed down, taking steam full stroke 
for a number of strokes, then cutting off, and a repe- 
tition following. As a result of this, the speed was so 
irregular that the work could not be run. 



































FIG. 38. THROTTLE AND CYLINDER INDICATOR DIAGRAM, 
SHOWING LARGE LOSSES IN PRESSURE 


FIG. 4. DIAGRAMS AFTER INSTALLING RECEIVER 


As the cylinder was tapped, and the engineer had 
previously piped it for an indicator, the cards shown in 
Fig. 1 were obtained. In order to locate the seat of the 
trouble for a reduction of pressure in the cylinder, the 
engineer put an indicator cock on a tee in the drip 
connection above the throttle, Fig. 2. The indicator 
cord was carried to the crosshead, and the upper dia- 
gram, Fig. 3, secured. The line 1—2 was drawn by 
hand and located above the atmospheric line 3—4, at 
such a height as to represent the pressure at the boilers, 
which was 130 lb. gage, by a 60 scale, as that was used 
in the indicator. 
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The distance between the line 1—2’ and the upper 
line 5—6 of the upper diagram represents the drop in 
pressure from the boilers -to the upper side of the 
throttle, due to the steam pipe being too small. 

The distance between the upper line 5—6 and the 
line 7—8 represents the drop through the throttle, and 
from 7—8 to the steam line on the card 9—10, the loss 
of pressure through the steam ports from the steam 
chest into the eylinder. 

The superintendent at this time consented to pur- 
chase a receiver separator, and the engineer had one 
obtained that was 18 in. in diameter by 52 in. long, the 
volume being 7.65 cu. ft. As the engine is intended to 
cut off at 0.25 stroke under normal conditions, its volume 
of steam per stroke is 16? < 0.7854 K 36 + 4— 1809 
cu. in., or 1.045 eu. ft., so that the volume of the receiver 
was 7.3 times that required per stroke. 

Loss from the boilers to the receiver was found to be 
5 lb. with steam continually entering the receiver, so 
that the pressure did not fall below 125 lb., as shown by 
a steam gage connected into the receiver. 























FIG. 6 








THE TRACING OF THE THROTTLE VALVE OPENING 


WOOD AND TIN CENTER FOR LOCATING NEW OPEN- 
ING AND BOLT CIRCLE 


Fig. 5. 
FIG. 6. 


After the receiver was purchased, the engineer pro- 
vided a flange for 6-in. pipe on the outlet, and on this 
a 41.-in. flange was placed to match up with the throttle. 
When this change was completed, the load was again 
put on the engine, with improved results, but the volume 
of steam required crowded the boilers so that relief was 
desirable. 

The indicator was applied and the cards in Fig. 4 
were secured, showing that the pressure is maintained 
well up to the throttle, and that trouble is experienced 
here. The bonnet was removed from the throttle, a piece 
of paper laid on the seat, and the port traced with the 
grime on the engineer’s finger, as shown in Fig. 5. Using 
a planimeter to obtain the area of the port, it was found 
to be only 11.04 sq. in., and examination of the cylinder 
casting showed that it would be feasible to cut a larger 
hole in the steam chest and use a 6-in. throttle valve, 
so a 6-in. gate valve was obtained. 

A piece of wood was cut to be a driving fit in the 
opening into the steam chest, on this a piece of tin was 
tacked, and the center of the opening obtained by divid- 
ers and marked on the tin, Fig. 6. The casting was 
chalked, and the dividers set to scribe on the chalked 
surface a circle 1/16 in. smaller than the opening in the 
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6-in. gate valve. Prick punch marks were located about 
an inch apart on this line, as a permanent guide when 
removing metal. 

Dividers were again set for the radius of the bolt 
circle, and using the former center, the bolt circle was 
marked out and the centers of. the bolts prick punched. 
A piece of joist 3 by 4 in. was run over the stringers 
in the engine room, and another piece cut to run from 
the stringer, of such length as to allow the ratchet drill 
A séries of holes were then 
drilled around the desired opening and the ragged edge 
dressed with chisel and hammer, then filed true. 
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FINAL THROTTLE AND CYLINDER INDICATOR DIA- 
GRAMS SHOWING SMALL PRESSURE LOSS 


Fig. 7. 


A hole 14 in. diameter was first run through the 
desired centers of the bolt holes as a lead hole, care 
being taken that they were drilled at right angles to 
the surface to which the valve was to be bolted. Then 
the holes were redrilled with the proper size drill, to 
allow the hole to be tapped for the studs that finally 
secured the throttle in position. The smaller flange in 
the outlet of the receiver was removed and a flange 
provided to match the throttle. 

When the work was completed, the engine started 
under load and cards Fig. 7 resulted, the result showing 
that the improvements were justifiable as evidenced by 
the behavior of the engine. 


Owrne TO the high speed used on buffing and pol- 
ishing lathes, and the heavy wear on them, the frequent 
rebabbiting of these machines is necessary. As a substi- 
tute for clay in re-babbiting bearing boxes, the following 
has been found practical and economical, says Canadian 
Machinery : 

Reduce putty with cylinder oil until it is almost 
as thin as the oil itself; next take some powdered 
asbestos (old asbestos pipe covering ground up will do) 
and add it to the putty mixture until it is a stiff com- 
pound as dense as the putty was in its first state. Use 
this in any way, and it will give entire satisfaction. It 
sticks well, will not blow out or soften with hot metal 
contact, and can be used many times over by the addi- 
tion of a very small quantity of oil when softening it 
again. It is far better than clay or putty when either 
is used alone, is quickly and easily made from cheap 
materials which will usually be found on hand, can be 
mixed and used by anyone, and it will serve the pur- 
pose as well as more expensive clay. 
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Some Power Transmission Economics 


Drivine Betts. By Reamnatp TRAUTSCHOLD 


AVING discussed the questions of shafting, bear- 
ings and pulleys, the economic choice of equip- 
ment for an ordinary lineshaft would seem to 
be simply a matter of careful selection and the speeding 
up of the lineshaft to the limit governed by the require- 
ments and limitations of the particular installation. In- 
stead of which, the most important of all factors affect- 
ing the economics of power transmission by driving belts 
i.e., the belts themselves—has not yet been taken up. 
Ordinarily, the selection of belt consists of choosing the 
proper width and weight of leather belting necessary 
for the transmission of the required power, employing 
such belts with the equipment of pulleys, shafting, etc., 
decided upon and the assumption made that. as econom- 
ical a belt drive as can be purchased has been installed. 
Nine times out of ten this is not true and nine times 
out of ten the power unit pulley and the pulleys of the 
various tools and machines driven from the lineshaft 
are proportioned for just such practice, making the 
error an exceedingly common one in even plants that 
would otherwise be economically and efficiently equipped 
and operated. 

The requirement for an efficient driving belt is requi- 
site strength with minimum of weight—particularly in 
high-speed drives—making the time honored standard 
leather belt frequently an uneconomical belt to employ. 
Theoretically, a flexible steel ribbon would promise to 
offer about the best solution of the belt problem; but the 
comparative rigidity of even very thin strips of steel, 
and other mechanical and constructional drawbacks 
common to such belts, retard their general adoption 
except in special instances. Rubber and stitched canvas 
belts, however, are available, though they also possess 
limitations and certain drawbacks, and are now so com- 
monly employed that they demand consideration in even 
the simplest belt drive problem. In fact, the standard 
driving belts on the market today are the leather, the 
rubber and the stitched canvas belts, permitting far 
greater economy to be practiced than in the days when 
only leather belts were available. 

Speed of the belt and the tension it will efficiently 
withstand governing the power that any belt will trans- 
mit and the latter qualification depending upon the 
width of a standard belt, the selection of any belt suit- 
able to transmit a given power at a specified belt speed 
is an extremely simple problem. Practically every belt 
manufacturer has his own method of calculating the 
horsepower of a belt, it is true, and there are numerous 
formulas for ascertaining the power capacity of belting 
under all kinds of service; but, for practical purposes, 
a simple chart such as Chart VIII, in the Practical Ref- 
erence Tables of this issue will serve for the selection 
of suitable belt in any ordinary installation, the power 
capacity of the belt varying directly with its speed with- 
in the limits usually employed for belt transmission of 
power. ; 

Initial and final belt speeds are nearly invariably 
fixed for a drive, the initial speed by the revolutions of 
the prime mover unit and the final speed by that re- 





quired for the tool or machine supplied. In the typical 
lineshaft that has been considered throughout this dis- 
cussion—see figure, page 628, June 15 issue—the initial 
speed was 3000 ft. per min., and the power delivered 
by the various pulleys at the following belt speeds: by 
pulley A, 1800 ft. per minute; pulleys B’ and B, 1200 
ft., and pulley C, 900 ft. per minute. These speeds are 
the same, no matter what diameter of pulleys are em- 
ployed and transmit in all cases the same amount of 
power—150 hp. is delivered to pulley M, 72 hp. taken 
from pulley A, 30 hp. from each of pulleys B* and B, 
and 18 hp. from pulley C, these powers being quite inde- 
pendent of the diameter of the respective pulleys. 

Reference to Chart VIII shows that there are 12 
standard belts that, as far as handling the desired power 
is concerned, could be satisfactorily employed for pulley 
M, 14 for pulley A and 15 different belts for each of 
pulleys B', B and C—see Example 7. Quite obviously all 
these 56 belts cannot be of equal cost nor would they 
all be equally satisfactory. The comparative costs of 
all standard belts are graphically depicted on Chart IX, 
shown in the Practical Reference Tables, so that the 
actual cost of any belt can easily be ascertained, all 
that is required being the length ‘of the belt and knowl- 
edge of the cost of one particular type of belt of any 
width. 

There is no necessity, however, of considering all 
56 belts that could be used for efficient transmission of 
the power requirements of the one simple lineshaft, as 
many of them are obviously unsuitable and impractical 
on account of their excessive width. Ordinarily the 
main driving pulley and the pulleys on the various tools 
and machines would be designed for the use of leather 
belting, unquestionably double leather belts, so that the 
belts requiring the use of wider pulleys can usually be 
disregarded—the added cost of wider pulleys frequently 
more than compensating for any saving that might be 
possible through the use of cheaper and- wider belts. 
There are, however, several standard types of rubber 
and stitched canvas belts that would not have to be as 
wide as the necessary double leather belt and these are 
the belts that must be considered, if true economy in 
power transmission is to be realized. 

Very heavy belts are impractical, owing to their 
extreme rigidity; but an 8-ply rubber or a 10-ply 
stitched canvas belt could be used in place of the 22-in. 
double leather belt required for pulley M, if the length 
of belt required was not unusually short. Similarly, 7- 
ply rubber or 9-ply stitched canvas belts could be used 
as well as double leather belts for the smaller pulleys 
of the lineshaft. Assuming ordinary lengths for the 
belts in question, the comparative costs of sets of leather, 
rubber and stitched canvas belts are given in Example 8, 
from which it is seen that a complete set of either rubber 
or stitched canvas belts would cost less than 14% as much 
as would a set of double leather belts. The saving would 
be slightly in favor of the rubber belts; but the chances 
are that such belts could not be used for all pulleys, 
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‘ owing to the exceedingly injurious and destructive 
action of any grease or oil that might come in contact 
with the belts. 

Pulley M could probably be driven by a rubber belt, 
however, while stitched canvas belts might prove neces- 
sary for the other pulleys, in which case, the cost of the 
complete set of belts would be slightly more than if 
rubber belts were used throughout and less than if 
stitched canvas belts were used for all pulleys—very 
much less than would be that of double or single leather 
belts. 

Great as is thé saving in initial outlay for the rubber 
or stitched canvas belts—about $175 for the one line- 
shaft at the present market price of belting—the full 
economy of the use of these built-up belts is not apparent 





Example 7. 

Required available standard belts capable of trans- 
mitting 150 hp. at 3000 ft. per min., 7 hp. at 1800 ft. 
per min., 30 hp. at 1200 ft. per min., and 18 hp. at 900 
ft. per min. 

150 Hp. at 3000 Fr. rer Min. 


a 

1. 13-inch 10-ply rubber belt. 7. 22-inch double leather belt. 
2. 14-inch 9-ply rubber belt. 8. 23-inch 6-ply rubber belt. 
3. 16-inch 8-ply rubber belt. 9. 24-inch 8-ply canvas belt. 
4. 18-inch 10-ply canvas belt. 10. 26-inch 7-ply canvas belt. 
5. 19-inch 7-ply rubber belt. 11. 29-inch 5-ply rubber belt. 
6. 20-inch 9-ply canvas belt. 12. 30-inch 6-ply canvas belt. 

72 He. at 1800 Fv. prr Min. 
1. 10-inch 10-ply rubber belt. 8. 18-inch 6-ply rubber belt. 
2. 12-inch 9-ply rubber belt. 9. 19-inch 8-ply canvas belt. 
3. 13-inch 8-ply rubber belt. 10. 21-inch 7-ply canvas belt. 
4, 15-inch 10-ply canvas belt. 11. 28-inch 5-ply rubber belt. 
5. 15-inch 7-ply rubber belt. 12. 24-inch 6-ply canvas belt. 
6. 16-inch 9-ply canvas belt. 18. 27-inch 5-ply canvas belt. 
7. 17-inch double leather belt. 14. 29-inch 4-ply rubber belt. 

30 He. at 1200 Fr. per Min. 
1. 8-inch 8-ply rubber belt. 9. 15-inch 6-ply canvas belt. 
2. 10-inch 7-ply rubber belt. 10. 17-inch 5-ply canvas belt. 
3. 10-inch 9-ply canvas belt. 11. 18-inch 4-ply rubber belt. 
4. 11-inch double leather belt. 12. 20-inch 4-ply canvas belt. 
5. 11-inch 6-ply rubber belt. 13. 22-inch i leather belt. 
6. 12-inch 8-ply canvas belt. 14. 28-inch 3-ply canvas belt. 
7. 13-inch 7-ply canvas belt. 15. 27-inch 3-ply rubber belt. 
8. 14-inch 5-ply rubber belt. 

18 Hp. at 900 Fr. PER Min. 
1. 7-inch 8-ply rubber belt. 9. 12-inch 6-ply canvas belt. 
2. 8-inch 7-ply rubber belt. 10. 14-inch 5-ply canvas belt. 
3. 8-inch 9-ply canvas belt. 11. 14-inch 4-ply rubber belt. 
4. 99-inch double leather belt. 12. 16-inch 4-ply canvas belt. 
5. 9-inch 6-ply rubber btlt. 13. 17-inch single leather belt. 
6. 99-inch 8-ply canvas belt. 14. 18-inch 3-ply canvas belt. 
7. 10-inch 7-ply canvas belt. 15. 22-inch 3-ply rubber belt. 
8. 11-inch 5-ply rubber belt. 








Example 8. 
Conditions: 
40 ft. of belting required for pulley M. 
25 ft. of belting required for pulley A. 
45 ft. of belting required for pulleys B' and B. 
18 ft. of belting required for pulley C. 
Required comparative cost of complete sets of belting 
as in Arrangements A, B, and C. 
Arrangement A—Double leather belts throughout. 


40 ft. of 22-in. belting.............% 40 K 22=— 880.00 
SS & of 174m, Welling... : <2. 5555553 25 X17= 425.00 
45 ft. of 11-in. belting............. .45 X 11= 495.00 
16 ft oF Ban: Deltamm: 22.5.5 os 18 xX 9= 162.00 

1962.00 
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Arrangement B—Rubber belts throughout. 


40 ft. of 16-in. 8-ply belting........ 40 < 9.60 = 384.00 
25 ft. of 13-in. 8-ply belting........ 25 X 7.65 = 191.25 
45 ft. of 10 in. 7-ply belting........ 45 X 5.25 = 236.25 
18 ft. of 8-in. 7-ply belting........ 18 X 4.15= 74.70 
886.20 
Arrangement C—Stitched canvas belts throughout. 
40 ft. of 18-in. 10-ply belting...... 40 & 10.25 = 410.00 
25 ft. of 15-in. 10-ply belting...... 25 X 8.40=— 210.00 
45 ft. of 10-in. 9-ply belting...... 45 & 4.75 = 213.75 
18 ft. of 8-in. 9-ply belting...... 18 X 3.75= 67.50 
901.25 





without taking into consideration the questions of de- 
preciation and renewals. The life of. a good leather 
belt is rarely more than 6 or 8 yr., while rubber and 
stitched canvas belts have frequent records of 20 yr. 
in continual service without renewal. Speaking con- 
servatively, then, the life of either type of built-up belt 
may safely be taken as double that of a leather belt, 
provided proper care is taken of the belting. In the case 
of the rubber belt, this is true only when every care is 
taken to keep oil or grease from coming in contact with 
the belt for such substances rapidly destroy the pro- 
tecting rubber cover of the belt. In the case of stitched 
canvas belts, however, no greater precautions need be 
taken than in the case of leather belts, provided damp- 
ness is not permitted to permeate the belt and between 
the plies. ' 

So obvious are the savings possible in the particular 
installation under;discussion and in similar installations 
when a detailed consideration of the various available 
belts is made, though the same economies would not be 
exactly the same in any other arrangement of lineshaft, 
that it would seem strange that so many lineshafts are 
still operated through expensive belting when the same 
results could be obtained by the use of other types of 
belts. It is true that the leather belt, the one usually 
resorted to, does not always shows to as great a disadvan- 
tage as in the ease that has been considered, but there is 
usually some type of belt that is liable to use that shows 
off as badly and commonly the uneconomical belt is the 
leather one. 

There are several reasons for the general use of 
leather belts, the chief one being that the equipment as 
supplied by the manufacturers is usually designed for 
the use of leather belts and the impression seems to 
prevail that, as leather belts have always been used, they 
must be the advisable belts to employ in all cases. An- 
other reason is that if a certain belt has given satisfac- 
tion there is usually little desire to experiment with any 
other belt. As satisfaction can only be comparative, the 
modern plant cannot be satisfied with results merely 
because they have in the past been satisfactory. There 
is also a strong dislike to employing belts that are much 
narrower than the pulley faces, the arrangement giving 
the appearance of shiftlessness and drawing attention 
to the incorrect proportioning of equipment that detracts 
to such an extent from the shipshape appearance of the 
plant. Just because a pulley may have a power trans- 
mitting capacity greater than is required, is no reason 
or excuse for employing any but the most economic belt 
for the service actually required. 
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Improvements in Design of 
Centrifugal Pumps 


By LAwrENCE KJERULFF 


CCOMPANYING illustrations shows the improve- 
ment in design of centrifugal pumps of large 
capacity that has been made in the last few years. 

Figure 1 shows longitudinal and cross-sectional views of 
a 25,000,000-gal. pump that was built about 9 yr. ago. 
The impeller is 76 in. in diameter and was designed to 





























FIG. 1. VIEWS OF CENTRIFUGAL PUMP BUILT 9 YR. AGO 


pump against a head of 50 ft. at 200 r.p.m. Another 
pump of the same capacity and for practically the same 
kind of work, was built later, which is shown in Fig. 2. 


_ The impeller is 102 in. in diameter and its speed is 150 


r.p.m. It showed by test nearly 10 per cent greater 
efficiency than the older design. 

In the older design, the frame is composed of 6 pieces 
(neglecting suction pipes) bolted together; while in the 
latter design, it is made in halves (2 pieces), which 
makes it easier to install or take apart and less liable 
to leak, as there is less joint surface. 
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FIG. 2. VIEWS OF MODERN CENTRIFUGAL PUMP 


The older type has 6 vanes; they begin at A, and 
increase in thickness to the outer ends, so that they 
oceupy 1% of the space of the impeller. It is so de- 
signed that the flow is increased as it reaches the outer 
edge to 15 ft. per second (when pumping at rated 
capacity) and then decreased to 9 ft. per second 
through the volute. 
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The later design has 8 vanes and they are made only 
thick enough for wear and strength. The tip of the 
vanes begins at B. The velocity of flow is uniform 
through the impeller, being 13 ft. per second and then 
decreases to 12 ft. through volute. 


The double suction pipe is increased from 24 to 26 
in. where the shaft passes through it. 

In the older design, there is 1/16 in. clearance be- 
tween the circumference of impeller and pump easing, 
and as the water leaves the impeller, it is partially in- 
terrupted by through bolts, which pass through the 
passage way to volute, as shown at C. Every third 
bolt that holds the sides of pump casing to volute, passes 
through, which acts as a staybolt for the volute. In 
the latter design there is considerable clearance space 
for the impeller and through bolts are superseded by 
ribs on outside of volute. The seal between the suction 
and discharge is the same in both pumps, the clearance 
being 0.03 in. and 4 grooves which interrupt the pas- 
sage of water. 

In the later design the stuffing boxes are provided 
with water seal by means of piping to the discharge 
side of pump. The seal prevents air leakage into suc- 
tion and also lubricates the packing. 

The increased efficiency of the latter design is due 
largely to the uniform flow of water through the im- 
peller and volute with no interruption. In the older 
design, the loss is due to the sudden change in velocity 
from impeller to volute and also the obstructions of 
flow by the through bolts. 


Initial Cost of Power Plants 


N a paper read by P. W. Sothman at the recent meet- 
ing of the Electro-chemical Society in New York, 
the following initial costs of power plants of different 

types, including buildings, and for the cost of electricity 
developed in these plants, per kw.-hr. on the bus bars, 
including all overhead and maintenance charges, were 
given: 

TABLE I 

Hydro- electric Steam Gas Diesel 

Plant Plant Producers Plant 

Initial cost per hp.of 


yea eee $125 $100 $100 $100 
Power cost per kw.- 
a 3.6 6.25 4.95 5.62 


These figures are based on a load factor of 60 per cent 
and inelude fixed charges of 11 per cent on the hydro- 
electric and steam stations and 12 per cent on the gas 
producers and Diesel engine plants. 

Table II, published a few years ago, shows the horse- 
power used per employe in different industries: 


TABLE II 
Horsepower Used per Employe 
TO II 6.5.6 oc inte ce cccesctes 0.678 hp. 
Cotton and woolen goods................6. 0.759 ‘* 
Miscellaneous manufacture ................ 2.35 ‘‘ 
eee eee ee eee ee ee 13.33 ‘‘ 
Ee | Terre eS eee eee 15.93 ‘ 
Lumber and woodworking.................. 6.76 ‘‘ 
Pulp grinding and exeelsior................ 23.00 ‘ 
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ALTERNATING-CURRENT SWITCHBOARDS; DETAILS OF CONSTRUCTION FOR VOLTAGES OF 2500 AND 


UNDER ; 


LTERNATING-CURRENT switchboards for elec- 
A tromotive forces up to 2500 v. do not vary mate- 

rially in mechanical construction from direct-cur- 
rent switchboards. The data given for the calculation 
of the dimensions of busbars and terminals is also appli- 
eable. The insulation of busbars for the higher voltages 
naturally has to be increased, and it is frequently found 
advisable to place high-voltage busbars in separate com- 
partments. 
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FIG. 1. QUICK-BREAK KNIFE SWITCH 


General features in the construction of alternating- 
current switchboards wherein they depart in their de- 
signs from those already described will be considered. 
With increased potential there is increased danger to 
the attendant and for potentials over 1000 v. there is 
considerable leakage between terminals, especially in 
damp weather, and for these reasons all bolts and con- 
nections should be insulated from the panels with mica 
or micanite to reduce surface leakage and all exposed 
terminals should be covered as far as possible. 

Construction of many types of alternating-current 
switchboards have been standardized so that, with slight 


INSTRUMENTS AND APPARATUS; CONNECTION DIAGRAMS. 


G. 


modifications to meet some special requirement, there is 
a great similarity in design. Panels are generally made 
from Blue Vermont marble, from slate for voltages of 
750 and under, varying in thickness from 11% to 2 in. 
and ranging from 16 to 36 in. in width; the usual height 
of the panels is 90 in. commonly made up of a sub-base 
28 in. high and the main panel 72 in. high. .Some manu- 
facturers apply artificial finishes to marble panels owing 
to the difficulty of securing material of uniform color. 

The common arrangements of panels is to place the 
totalizing panel in the center with the generator panels 
on one side and the feeder panels on: the other side, 
which allows additions to the board to be made readily. 


By NorMAN MEADE 




















FIG. 2. EXTERIOR AND INTERIOR OF HAND-OPERATED OIL 


SWITCH 


The following list of instruments embraces the equip- 
ment generally included on this type of board. Fre- 
quency indicators, synchroscopes, and power-factor 
meters are frequently omitted on small boards. 

Switches—Generator, oil or air break; feeder, field 
ground detector, voltmeter. 

Instruments—Voltmeter, ammeter, indicating watt- 
meter, integrating wattmeter, frequency indicator, syn- 
chroscope, power-factor meter, recording instruments. 

Miscellaneous—Rheostat, circuit breaker, fuses, Tir- 
rill regulator, feeder regulator, instrument transformers, 
synchronizing plug and lamps, automatic synchronizer, 
pilot lamps, lightning arrester. 

SwitTcHES 
BREAKING OF alternating-current circuits presents no 


serious difficulties as, owing to the rapidity of the cur- 
rent reversals, a less destructive are is maintained across 
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the switch terminals than with a much smaller direct- 
current potential. For all service where the current 
exceeds 100 amp., and the electromotive force exceeds 
300 v., quick-break switches are commonly employed and 
are frequently used for electromotive forces as low as 
110 v. It is necessary, to conform with good engineering 
practice, to maintain an even and uniform pressure 
between the blades and jaws of a switch. For the con- 
trolling of noninductive loads with comparatively small 
power requirements, quick-break knife switches are ser- 
viceable up to 2500 v. 

Figure 1 shows the essential details of a switch of 
the quick-break type, the principal difference between 
this switch and an ordinary knife switch being the addi- 
tion of auxiliary blades which are hinged to the main 
blades and connected near the top by a coiled spring. 
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Fig. 2A. OIL SWITCHES LOCATED BENEATH THE FLOOR 


When the switch handle is drawn outward, the auxiliary 
blade tends to stay in its original position until the ten- 
sion of the coiled spring becomes great enough to draw it 
out from the contacts, when it will make practically an 
instantaneous break. 

Field switches used to disconnect the exciter from 
the field winding of the alternator of the quick-break 
type, and will be fully explained later under the sub- 
ject of connection diagrams. Ground detector and volt- 
meter switches for alternating-current switchboards are 
essentially the same in construction as those used on 
direct-current switchboards which have been previously 
described. ; 

It is becoming more and more the prevailing practice 
to use oil switches for all high potential and heavy-duty 
service. Figure 2 shows an exterior and an interior view 
of a hand-operated oil switch, the mechanism of which 
is mounted in the reverse side of the panel and is en- 
closed by an oil-filled metal case, and the contacts, which 
take the place of blades of the knife switch, being at- 
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tached to plungers actuated by a toggle mechanism 
under the control of the switch lever on the face of the 
panel. 

For heavy-duty service, oil switches are usually lo- 
cated in switch cells beneath the floor, as shown in Fig. 
2A, and may be operated by a series of levers, pneu- 
matically, or more commonly, electrically. Figure 3 
shows the connections of an electrically operated oil 
switch with motor control, and illustrates the direct- 
current control buses, control switch, indicating lamps, 
oil-switch control mechanism and series motor, and the 
protective relays with their current transformers. As 
shown, the control fingers A and B are the closed posi- 
tion for the oil switch. The motor does not directly 
throw the oil switch, but compresses the compression 
springs which open and close it. The weight of the mov- 
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FIG. 3. DIAGRAM OF CONNECTIONS OF MOTOR-OPERATED OIL 
SWITCH (NO PRIMARY CONNECTIONS SHOWN ) 


able parts of the switch is counterbalanced so that when 
the switch operates, the force of the springs throws the 
lever mechanism to within a short distance of a complete 
throw of the oil switch, after which the motor compress- 
es the springs for the remainder of the distance. 

In further regard to the electrical control connec- 
tions of this switch, the fingers A, B, and the ‘‘master- 
finger’’ are operated mechanically by the switch mech- 
anism (not shown in the diagram) and take the relative 
position noted. At the stari of the procedure of either 
closing or opening the oil switch, the circuit to the motor 
(indicated by heavy lines) is first closed through the 
contact marked ‘‘release,’’ which in turn is actuated 
by a solenoid energized when the control switch at the 
operating table is closed by hand. As the switch mech- 
anism starts to operate, the ‘‘master finger’’ closes, the 
release then opens and the motor continues to operate 
until the full operation is completed, when the ‘‘master 
finger’’ opens the motor circuit and the motor stops. 
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During the time that the ‘‘ master finger’’ has completed 
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the circuit to the motor, the operator at the operating 
table has lost control over the operation of.the oil switch, 
and the switch must complete its full operation of either 
closing or opening before control over the mechanism 
can be regained. 
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When the oil switch is in the closed position, the red 
indicating lamp is lighted and when it is in the open 
position the green lamp is bright. 

Current for the operation of the oil switches is usual- 
ly obtained from the exciter busbars or from an inde- 
pendent storage battery. 

(To be continued. ) 


Thirty-Fifth Anniversary of Electric Lighting 


EDNESDAY, Oct. 21, this year, will commem- 
W orate the thirty-fifth anniversary of the inven- 

tion of the electric incandescent lamp by Thomas 
A. Edison. This day in 1879 may be said, broadly 
speaking, to mark the birth of electric lighting. Cer- 
tainly it marked the birth of the general and popular 
use of electric lamps. Are lamps had been in use some 


years previous to this time; but only a few of these were 
then employed for searchlights, to light theaters, parks, 
The universal 


street corners and similar public places. 









THOMAS ALVA EDISON, INVENTOR OF THE ELECTRIC 
INCANDESCENT LAMP 


FIG. 1. 


lighting of public buildings of all kinds as well as pri- 
vate dwellings by electricity through small units became 
a dream realized only when Edison first successfully 
made his electric filament bulb glow in his laboratory 
at Menlo Park, N. J., 35 yr. ago. 

So great have been the benefits to mankind from 
the general employment of electric illumination, that 
Edison may well be acclaimed not only one of the world’s 
most wonderful inventors but also one of her greatest 
humanitarians. It is, therefore, an entirely fitting trib- 
ute to the genius of the man that the twenty-first of 
October this year should be celebrated both by the in- 
dustrial world and the general public as a national anni- 
It is particularly appropriate that this day, 


versary. 


which will be known as ‘‘Edison Day,’’ should be ob- 
served at this time in this country as a signal example 
of the triumph of peaceful constructive achievement in 
contrast with the present colossal destructive movements 
against civilization and her pursuits in the Old World. 
‘*Edison Day’’ is unique in that it not only does 
honor to the inventor of the electric incandescent lamp, 
but is also, from an industrial standpoint, as much a 
lighting company anniversary as it is the first big mile- 
stone in the manufacture of incandescent lamps. It 
is the real origin of the whole lighting business. In 1880, 
an employe of the Edison factory carried all the electric 
incandescent lamps in the world from Menlo Park to 
New York City in a market basket on his arm. A year: 
later, it was considered a wonderful feat when the small 


EARLY TYPES OF EDISON ELECTRIC INCANDESCENT 
LAMPS IN 1880. 


FIG. 2. 


factory turned out a thousand lamps a day. Today, the 
great Edison lamp factory at Harrison turns out 35,000 
lamps an hour and will have made in all more than 
500,000,000 lamps during the period of the phenomenal 
progress of electric lighting up to ‘‘Edison Day.’’ 

The announcement of Edison’s first lamp, which may 
be called the first advertisement of the lamp, appeared in 
the New York Herald on Dee. 21, 1879, 2 months to a 
day after its invention. It offers a striking contrast to 
advertising 35 yr. afterward. It ran as follows: 

‘*Edison’s discovery of a substance upon which elec- 
tricity could produce the light of incandescence with 
comparative inexpensiveness and perfect effect is one 
of those little romances with which the pathway to every 
great invention is strewed. We are rejoiced to con- 
gratulate not merely Edison, but the people of all civ- 
ilized nations upon Edison’s success.”’ 
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“It is true, Edison never went to any college—but 
he knows more about the subjects taught in colleges than 
most college men,’’ said Dr. Charles Proteus Steinmetz, 
the wizard of electricity and chief consulting engineer of 
the General Electric Co., in giving the essence of his 
appreciation of Mr. Edison in honor of this thirty-fifth 
anniversary of his invention of the incandescent lamp. 

‘“‘The first time I met Edison was in 1893, at the 
International Electrical Congress in Chicago. Rudolf 
Eickemeyer introduced me to him, and Edison, jokingly 
pointed at me, said, ‘Pure theory’; pointing at Eicke- 
meyer, ‘Theory and practice,’ and at himself, ‘Pure 
practice.’ This is the attitude Edison has always taken, 
declaring himself a mere practi¢al man. The newspaper 
men have expanded on this and so created the popular 
belief that Edison does not know anything about theory 
and science, but merely experiments and tries everything 
he or anybody else can think of. There is nothing more 
untrue than this, and Edison probably never made an 
experiment or tried something where he did not have a 
good theoretical reason that would justify the trial 
even from a strictly scientific standpoint. 


“Tt is true, Edison never went to any college—but 
he knows more about the subjects taught in colleges than 
most college men. He is essentially a practical man in 
the sense that whatever he undertakes, he wishes to 
know whether and how it will be of use and benefit to 
mankind; but, at the same time, he is apparently inter- 
ested and familiar with almost any field of human knowl- 
edge. Whether you talk with him about electrical en- 
gineering or other engineering, organic chemistry or 
anthropology, or any other subject, you always find him 
fully familiar with the subject and able to give you val- 
uable hints solving your difficulties, as I have found 
more than once during the various times I had the pleas- 
ure to meet him, and that even in the highly theoretical 
aspects of the subject. Thus, for instance, most electrical 
engineers now consider the subjects of transients one of 
the most recently explored and most intricate fields of 
electrical engineering; but already in his first direct 
current installation Edison met such phenomena, and 
understood and explained them. From my experience, 
I consider Edison today as the man best informed in ali 
fields of human knowledge.’’ : 

Waldemar Kaempffert, editor of the Scientifie Amer- 
ican, also pays tribute gratefully to Mr. Edison on this 
occasion. ‘‘His work, and particularly the invention of 
the electric incandescent lamp, must forever remain an 
inspiration to mankind. The long weeks and months of 
tedious experimenting, the dauntless patience that brave- 
ly struggled on after each momentary defeat, and the 
resourcefulness that turned even failure to account, have 
perhaps never been equalled and certainly never sur- 
passed in the history of human achievement. No wonder 
that this man enriched his time with one of its most 
precious inventions, the Edison lamp—with a form of 
illumination so’ wonderfully cheap and efficient that it 
has enabled the teacher and printer to extend the in- 
fluence of civilization where it has never been felt 
before.”’ , 

We are all more or less familiar with the events of 
the romantic life story of Thomas A. Edison, the boy 
who only really went to public school 3 months, was 
given up by his teachers in despair because he was al- 
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ways at the foot of the class, was taught by his mother, 
installed a ‘‘laboratory’’ in the cellar of his‘home, started 
in business as a newsboy on trains of the Grand Trunk 
to get money for scientific books and equipment for his 
“‘laboratory,’’ installed another ‘‘laboratory’’ in a bag- 
gage car of the train and was thrown off because one of 
his dubious experiments set fire to the ear, became a tele- 
graph operator, began to invent and became the greatest 
inventor of the age, having taken out no fewer than 
1328 separate patents from 1869, the date of his first 
patent, up to the summer of 1910. The height of his 
activity was in 1882 when 141 patents were applied for. 

The events connected with the invention of the elee- 
tric incandescent lamp are especially interesting at 
present. It was but one of the many incidents in the 
strenuous days of Edison’s life at that time. To the 
problem of subdividing the electric light, Edison ad- 
dressed his genius and all the resources he could com- 
mand. The world had become familiar already with the 
big are lamp and was using it in lighthouses, in public 
parks and on the streets, but it wanted a light that could 
be used indoors in small units, comparable with wax 
and tallow candles, gas jets and the oil lamp. That 
electricity could furnish such a lamp had been believed 
for many years by inventors in this country and abroad, 
but it was not forthcoming. 

When Edison, fresh from his great successes in the 
quadruplex telegraph, the telephone transmitter and the 
phonograph, threw himself on the problem that had prac- 
tically been abandoned as hopeless, there was limitless 
skepticism, derision and opposition. 

Work went on incessantly day and night in those 
years of 1878 and 1879. To go off home to sleep was 
regarded almost as treason, as a disgraceful concession 
to mere human weakness. One might get a wink or two 
at the laboratory, if some place of concealment could 
be found; but even in the middle of the second wink,-a 
call to arms would come, because a new line of experi- 
ment had been hit upon and must be attacked at once. 
Edison, himself, in spite of all reports to the contrary, 
had to get an occasional nap. One of his resorts was the 
cupboard under the stairway, where he was most lux- 
uriously ensconced among the dust-brooms and serub- 
bing pails. He also showed a great agility and ability 
in sleeping offhand inside a rolltop desk. So far as 
known, this invention has never been patented. 

Not only was the struggle within the laboratory in- 
tense, but soon there came the ransacking of the world 
for the right material that should make the incandescent 
lamp a feasible, profitable commercial proposition. Ed- 
ison ran the gamut of the metals, including those now the 
main reliance of the art, but which in the earlier days 
were about as inaccessible for use as the South Pole. 
All kinds of pastes were tried as bases for dependable 
carbon filament in the little bulb of glass;. also cotton 
thread, paper and anything under the sun that would 
carbonize readily and hang together as a ‘‘filament”’ 
when the electric ‘‘juice’’ was turned on to it. Gen- 
erally these materials would not ‘‘stay put,’’ but blew 
up before Edison could get another wink. 

But there were interludes of play, and the relief of 
joke and jest. One of the funniest episodes was when 
Edison made carbonized filaments out of the very fiery 
whiskers of one of his staff. He insisted that by doing 
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this he was already half way up the spectrum and got 
a flying start with a dull red glow. But when elaborate 
calculations were made as to the available supply of red 
hair in the world for filament purposes, the project was 
given up in despair. 

He came at last to bamboo for the filamentary mate- 
rial to be put into his incandescent lamps. To most of 
us, bamboo is just plain bamboo; but to Edison, the word 
opened up an infinite variety. Not only did Edison lay 
violent hands on all the bamboo he could secure from the 
palm leaf fan up to fishing rods, but he gutted the ter- 
restrial sphere of its supplies. Moore was sent to China 
and Japan for it in 1880. Brauner went to Brazil the 
same year. Various search parties invaded Cuba, Ja- 
maica and Florida. McGowan and Harrington plunged 
deep into South America in 1887, and Ricalton made a 
final trip through all of Far Cathay that Edison had 
not previously rifled. 





FIG. 3. 
HE INVENTED THE ELECTRIC INCANDESCENT LAMP 


For nearly 10 yr., the Edison lamp was made with 
bamboo filaments; and to that lamp must be attributed 
in a large degree the marvelous development of electric 
lighting and power afl over the world, as well as the 
creation of the modern central station industry, which 
in the United States alone represents an investment of 
over $2,500,000,000 and annual earnings of over $350,- 
000,000. Even as late as 1908, a few special types of 
Edison bamboo lamps were being made. But Edison 
himself did not regard the bamboo lamps as the ‘‘last 
word.’’ Paralleling the carbon filament lamps of bam- 
boo, there soon appeared the ‘‘squirted’’ filament, em- 
ploying carbonized cellulose in one form or another, and 
a great many lamps for a number of years were of that 
type. Another advance was embodied in lamps still of 
the carbon type, in which the filaments were strength- 
ened by such substances as would justify calling them 
‘‘metallized.’’ The mere word was a revelation as to 
the direction in which the art was tending, and very 
quickly real metallic filaments were on the market and 
available to the public. In particular, the metal tan- 
talum, quite rare and scarce, seemed to disengage itself 
from the rest of the group and was found useful in many 
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ways, but it was never more than a half-hearted com- 
petitor with the good old carbon lamp. Yet all the 
immense amount of investigation in the field of rare 
metals capable of giving higher and intenser illumina- 
tion. was bound to yield a result if improvement actually 
lay along that line. The way out was soon found in 
tungsten, a metal tried as far back as the earlier days of 
Edison, but not then available under the practical condi- 
tions of its production and use. 

The introduction and general ‘adoption of the Mazda 
tungsten lamp has been literally nothing short of a 
revolution in the art of interior illumination, with a cor- 
respondingly tremendous effect on exterior lighting. 
Working down from a consumption of 4 or 5 w. of 
electrical energy per candlepower in Edison carbon fila- 





FIG. 4. EARLY EDISON DYNAMO OR GENERATOR BUILT 
IN 1883 


ment lamps to the standard a few years ago of 3.1 w. 
per candlepower, the Mazda lamp has brought that down 
in about 5 yr. to 1.25 w.; while in the larger sizes of 
Mazda gas-filled lamps, the reduction in current con- 
sumption has reached the low point of 1% watt per 
candle. 

The intimate history of the birth of the electric incan- 
descent lamp is best told by W. H. Meadowcroft, Mr. 
Edison’s secretary, who was associated with Edison 
when he produced the lamp. ; 

‘*Business was getting fairly well under way when 
I assumed my duties at 65 Fifth Avenue, New York. 
The back parlor was used by Major Eaton as his office; 
on the second floor was Charles L. Clarke, the chief 
engineer with H. M. Byllesby at the drafting board; 
Edward H. Johnson had part of the same floor with 
E. T. Greenfield as the foreman of his wiring gang; and 
a good part of the third floor was used by Mr. Edison 
as his office and headquarters, with Samuel Insull, re- 
cently from London, installed as secretary. On the 
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third floor there was also the patent department, where 
Col. Dyer and several assistants were kept busy day and 
night making applications for patents on the flood of 
inventions that Mr. Edison was constantly pouring in. 

‘‘Those were strenuous,days for Mr. Edison. Beside 
the enormous amount of work entailed by the operations 
of his manufacturing shops, he was elaborating the en- 
gineering plans for the first central station in New York 
City, covering carefully every detail; he was turning out 
several new inventions every day, and helping the Board 
of Fire Underwriters formulate rules for the new art 
of incandescent lighting. He was also working on the 
innumerable details relating to isolated electric lighting 
plants, for which there was beginning to be a demand; 
he was directing the engineering and construction work 
of his electric railway out at Menlo Park; and, in addi- 
tion to those and a multitude of other matters, he was 
directing the policy of the company with the far-sighted- 
ness that experience has long since justified. In addi- 
tion, men were coming from all over the country, and, 
in fact, from all over the world, to see him. He was 
working about 20 hr. a day at this time, sometimes 
longer, and how he ever got through so much work and 
accomplished so much is a mystery to me even at this 
day. He seemed to be utterly oblivious of the every 
day things of life. When he seemed to need new clothes, 
Mr. Insull would order them and have them delivered to 
Mrs. Edison. When they arrived she would wait until 
he had gone to bed and then change all his things over 
from the old suit into the pockets of the new one and 
leave that where he had left the old suit. He would put 
it on the next morning and was just as likely as not to 
go down to the machine works or elsewhere and get the 
new clothes covered with oil or chemicals. 

‘*Previous to the opening of 65 Fifth Avenue, early 
in 1881, the general public did not know what an incan- 
descent lamp was. An’ engine and dynamo had been 
placed in the basement, and the house was wired and 
fitted up with lamps and fixtures for the purpose of 
educating the public. We kept open house day and 
night for 4 yr. The first year we kept open until mid- 
night, but gradually tapered down until in the fourth 
year we used to close at 10 o’elock at night. Together 
with some of the officers of the company and heads of 
departments, I was there every night taking my part in 
educating the public. Looking back on those times, it 
seems to me as if the entire population of New York 
mnst have filtered through 65 Fifth Ave. during that 
4 yr. 

‘*Tt was, however, a matter of years before the gen- 
eral public acquired even a rudimentary knowledge of 
the art of incandescent lighting. This ignorance gave 
rise to a long list of most ludicrous incidents. The lamp 
works. shipped some lamps to a customer, forwarding 
therewith the usual memorandum of shipment, which in 
this case read: ‘100 lamps, 100 v.’ The customer re- 
turned the memorandum with this note written at the 
foot: ‘Lamps received, but cannot find the volts in the 

package.’ 
‘‘Developments of the new art of incandescent light- 
ing came thick and fast from Mr. Edison in the early 
eighties. Improvement followed improvement with daz- 
zling rapidity, making serious work for the Standardiz- 
ing Committee, which used to meet late at night. The 
manufacturing shops and ‘65’ were buzzing hives of 
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industry. Real money, however, was a scarce commod- 
ity. Mr. Edison had been obliged to finance the or- 
ganization of the shops himself, and in doing so had to 
a large extent mortgaged his future. He had full taith 
in future success, but his original backers had not. When 
he asked them to finance his shops, their pedal extrem- 
ities became frigid.. As soon as we got down to real 
business, there was some fearful and wonderful financing 
done when the pay rolls of the 4 shops had to be provided 
at the week ends. It seems like a dream, or rather night- 
mare, as one looks back on it now. Perhaps it might be 
likened to fleas on a dog,—kept us so busy that the other 
troubles were temporarily forgotten. 

‘‘Late one summer afternoon in 1881, Mr. Edison 
was sitting in Major Eaton’s office talking with him. I 
was at my desk in the same room. The door opened and 
in came F. R. Upton, the manager of the lamp factory, 
which was then a small wooden building at Menlo Park. 
(Mr. Upton was the one who, about a year previous to 
this time, had gone from Menlo Park to New York hav- 
ing on his arm the market basket containing all the in- 
candescent lamps in the world.) 

‘* “Hello! Upton,’ said Mr. Edison. 
making out?’ 

‘« Fine,’ replied Mr. Upton, exultantly. 
ished a thousand lamps today.’ 

‘‘Mr. Edison said nothing but seized a pad of paper 
and figured for a few minutes. Then looking up, he 
said, ‘In 15 yr. you’ll be making 40,000 a day.’ I sup- 
pose our incredulity showed on our faces; but Mr. Edison 
merely smiled and said, ‘You’ll see.” As a matter of 
fact, the lamp factory was actually turning out about 
45,000 lamps a day in 1896, which was 15 yr. after this 
conversation; and this number per hour is not unusual 
today. 

‘‘The other incident above referred to is perhaps still 
more striking, as Mr. Edison backed up his faith with 
his money. The selling price of lamps in the early days 
was 80 cents each. It cost over a dollar to make them, 
and the financial men were worried. The future to them 
was next week. They couldn’t see any further, but Mr. 
Edison did. He said, in effect, ‘Give me an exclusive 
license to manufacture during the life of the patents 
and I will agree to supply you with all the lamps you 
need at 40 cents each.’ They jumped at the chance 
and the contract was- made. Mr. Edison lost money 
steadily for 3 yr., but owing to improvements he had 
made in processes of manufacture and to the rapid de- 
velopment of the business, he made more money in the 
fourth year than he had lost in the 3 preceding years. 
After that the lamp works made money fast and within 
a few years afterward used to pay a dividend on its 
stock every Saturday. 

‘‘The above are only 2 examples of Mr. Edison’s un- 
wavering faith in the future of his electric light system. 
Seores of others could be mentioned to show that his 
beliefs and incessant efforts were not founded in the san- 
guine hopes of an enthusiastic inventor, but were born 
of a clear, far-sighted vision of the intrinsic value of a 
complete system that was to be of great public utility 
and value. We who were associated with him in those 
early days worked hard and believed firmly that our 
enterprise had a tremendous future, but none of us had 
the perspective that opened up before him.’’ 


‘How are you 


‘We fin- 
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Because the electric incandescent lamp is both a scien- 
tific and an industrial achievement in the aspects of its 
development and perfection, as well as an invention that 
has proved to be of such manifold utility in increasing 
the comforts of humanity, it is but natural that those 
actively engaged in the manufacture and distribution of 
Edison Mazda lamps should participate in making Edison 
Day one of the red letter days in the lighting industry. 
The Edison Lamp Works of General Electric Co. have 
therefore launched coincident with the anniversary the 
most complete and+comprehensive campaign of prop- 
aganda for the purpose of popularizing electric lighting 
ever undertaken. A great national: movement of this 
kind at such a propitious time cannot but intensify the 
common interest of the electrical industry, public service 
and the general public, and result in a tremendous im- 
petus in favor of electric lighting. 

The campaign should act as a decided stimulus to 
electric lighting, even in the face of present negative 
business conditions; for it cannot be said that the light- 
ing business is so much affected by the existing adverse 
trend of affairs as some other lines of endeavor. The 
scope of the propaganda will be nation-wide and will 
embrace nearly every avenue of public appeal. The 
manufacturers of Edison Mazda lamps will co-operate 
with the lighting companies and dealers to bring before 
the publie on and preceding Edison Day many interest- 
ing features in connection with the development of the 
electric incandescent lamp by Edison, as well as the 
numerous possibilities for economy, safety and con- 
venience through the general use of electric lighting. 
Edison Day will not only mark a period of honoring 
nationally the inventor, but also of educating the public 
in the many advantages of electric lighting, which is the 
first step and true basis of sales promotion. 
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Over 12,000,000 copies of 70 popular, trade and tech- 
nical magazines‘ and newspapers will carry Edison Day 
announcements to every nook and corner of the United 
States, reinforcing in a most effective manner local cam- 
paigns of the central stations and dealers. 

Many local campaigns of lighting companies that 
have already been started will culminate on Edison Day. 
Some companies intend to show their appreciation of 
Edison’s achievements by various novel features, such 
as stopping the street cars for half a minute at high 
noon on Oct. 21, and by offering special inducements to 
non-users of electric service to begin its use at that 
time. Strong effort will be made to present the de- 
sirability of replacing inefficient carbon lamps with the 
modern efficient Edison Mazda lamps. The campaign 
will afford lighting companies the opportunity to com- 
bine all their separate campaigns, such as house-wiring, 
sign lighting, high efficiency lamp, etc., into one great 
effort. The thousand-watt high efficiency gas-filled Maz- 
da lamp will be exhibited by many as an example of the 
tremendous progress that has been made in electric light- 
ing in the last 35 yr. This lamp now gives relatively 
12 times as much candlepower per watt as Edison’s ear- 
lier lamps. 

In addition to this remarkable increase in lamp effi- 
ciency, lighting companies have been able to decrease 
their rates so that 10 cents today will actually buy as 
much electric light as a dollar would in the earlier days. 
This is perhaps the most important factor of all to the 
public in general. Edison Day will therefore emphasize 
prominently the fact that, in spite of the general gradual 
rise in the cost of living along other lines, electric light- 
ing is in contrast one of the few necessities the cost of 
which has decreased to such a remarkable extent. 


Economies in the Power Plant* 


THe VALUE oF EmpLoyinc CoMPETENT ENGINEERS; LOW-GraDE EQuiP- 
MENT A DETRIMENT TO ECONOMICAL OPERATION. By F. K. BooMHOWER 


E are accustomed to hearing the remark that ‘‘the 
W world moves.’’ The engineering world is con- 

stantly progressing and any engineer, to be 
abreast of the times and well informed on engineering 
matters, must be not only actively engaged in this work 
but is also required to observe what others are accom- 
plishing in that part of the engineering world in which 
he is interested. 

The operating engineer is constantly dealing with 
forces and conditions which are subject to and governed 
by certain laws which must be observed to insure maxi- 
mum efficiency. He is directly concerned with several 
branches of science, among which are included physics, 
chemistry, thermodynamics and electricity, any one of 
which to be intelligently handled necessitates a good 
general education in other subjects. We are all accus- 
tomed to hearing or reading discussions concerning the 
value of a technical education. It is a well established 
fact that the work of the operating engineer is based 
largely on the subjects given above, therefore, wh 
should he not be trained to understand them and their 
proper application to his work? 


*Abstract of an address at Convention of Building Managers. 


Many engineers, while not technically trained accord. 
ing to the generally accepted meaning of the term, have 
in reality the equivalent of that part of such training 
directly applicable to their work which they have felt 
the necessity for possessing and have gained, as the 
occasion demanded, by careful study of the subjects 
involved. Men of this type are deserving of much credit. 

Another qualification of no less importance than 
experience and education, which must be possessed by 
a successful engineer, is the ability properly to handle 
men, a characteristic which is probably more inherent 
than acquired. 

To handle his crew at maximum efficiency, the oper- 
ating engineer must recognize this fact; remember they 
are all human, and expect humane, just treatment; that 
all will make mistakes, but a good man will not commit 
the same error the second time; that brains must be led, 
where muscle largely requires driving, and to word his 
instructions accordingly. 

An engineer’s record for ability successfully to man- 
age men is not quite as easily determined as other 
qualifications, but will yield to careful investigation. 

Another trait of character which I may mention as 
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a requirement of the operating engineer is honesty. 
This is, of course, self-evident and applies not only to 
the proper handling of the owner’s money in the pur- 
chase of supplies and equipment, but also to the devotion 
of every effort at his command to first class operation 
of the plant. 

The requirements as outlined in the foregoing are not 
ideal as may be supposed. Hundreds of men may be 
found who will fulfill every demand mentioned, asking 
only a fair salary and permission to work under general 
instructions from their employer, unhampered by petty, 
irritating interference in details of management of men 
or machinery. 

The measures to be adopted in the selection of an 
engineer as advocated in the foregoing are rarely ever 
followed; it is considered unnecessary to do more than 
to fix a price, which is very often too low, and in- 
duce some applicant to accept after a brief examination 
of his record. ‘This is a chance method and the results 
are naturally problematical. Occasionally it so happens 
that an employer takes an engineer purely on a price 
basis, suffers accordingly and he alone is at fault, not 
the engineer, regardless of results, inasmuch as he has 
placed a premium on dishonesty and inefficiency. 

Eliminating operation, the ultimate degree of econ- 
omy of the power plant is dependent upon proper hous- 
ing of the machinery appliances; the selection of the 
kind, type and sizes of machinery best adapted to meet 
the requirements and upon such arrangement of this 
equipment as will reduce the labor required to a mini- 
mim, 

Owners and managers should realize the fact that 
the power plant has an appreciable effect on the degree 
of efficiency at which it can be made to operate. It is 
of necessity usually located at or near the lowest level 
of the building. and in many instances, to reduce the 
cost of excavation; the space is crowded and lacks suffi- 
cient head room. The boiler room is frequently so pro- 
proportioned that the piping and valves overhead are 
cramped up against the ceiling so closely that it is im- 
possible to work in this space without much physical 
discomfort. Often we find the safety valves attached 
to the ends of the boiler drums and depressions made 
in the ceiling to permit removal of the caps. The men 
are required to work over boilers in a temperature 
around 150 deg. F., crawling over or under hot pipes, 
and tools must be handled with gloves to prevent burn- 
ing the flesh. If those responsible for these conditions 
were compelled to work for a short time under them, the 
working space over and around boilers would in the 
near future be much more habitable, regardless of the 
additional cost of excavation. 

Engineers expect as a part of their duties to work 
frequently in temperatures and under conditions which 
would be considered uncomfortable by the average man. 
We all know that better work will be accomplished under 
reasonably comfortable than under uncomfortable con- 
ditions. Therefore, in the interest of maintenance and 
economical operation of the plant, an effort should be 
made to make the space which houses the power manu- 
facturing equipment habitable and of such a character 
as to cause an almost unconscious incentive for neat, 
clean conditions. Engineers are no exception to the 
general run of humanity, and when they discover that 
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their province is being held to a minimum of initial cost, 
it is perfectly natural for them to have a feeling of 
resentment, the result of which often affects the econ- 
omy of the plant in an undesirable manner. 

Nearly all architects have their own engineering 
department, which enables them to handle the building. 
and its equipment complete throughout construction. 
This department is naturally largely dominated by the 
architectural end, and therefore when deciding on the 
final plans and specifications for a building, the cost 
of which is to fall within fixed limits, the engineers are 
frequently called upon to make the greater percentage 
of reduction in the estimated cost of the power plant 
equipment. 

This often leads to a corresponding reduction in the 
economy of operation, because such reductions must be 
made largely by permitting the use of lower grade ma- 
chinery and appliances. To illustrate the method by 
which this reduction may be accomplished and the final 
results on the engineering equipment, we may mention 
several of many items involved: 

First: Take the item of gate or globe valves used on 
steam and water lines. A valve of a certain size, for 
example, may be purchased for $1.98; another grade of 
the same size and working pressure may command a 
price of $5. To many owners they appear similar. 
They are of the same color, the same general shape, are 
built for the same purpose, and they cannot understand 
why the cheaper valve is not practically the equal of 
the more expensive one for their particular purpose. 
The inability of these men to appreciate the difference 
in the value of valves is, of course, due to a lack of 
experience in work involving the handling and main- 
tenance of this equipment. To the engineer who is 
familiar with the line of work the relative values are 
easily perceptible, though difficult to explain to anyone 
untrained in this direction, especially if unwilling to be 
convinced, as when a reduction of initial cost of instal- 
lation is involved. 

Another feature of great importance, which is rarely 
ever even mentioned in specifications, is the packing of 
high pressure gate and globe valve stems. These are 
usually packed by the manufacturer with the cheapest 
kind of packing; if not, the contractor proceeds to do 
the work with a similar material. Neither of these man 
is at fault because they are not required by the terms 
of their contract or specifications to do otherwise. 
Flange joint packing may be purchased as low as 30 
cents per lb., while a first class article will cost around 
$1.15 per lb. This often constitutes a serious omission 
from the specifications because the contractor again does 
not feel compelled to use the best article obtainable, and 
in a comparatively short time some joints in large high- 
pressure lines must be renewed at a cost many times 
greater than the price of the original defective gasket. 

A similar omission is the failure to require all pump- 
valve stems and other small rods to be provided with a 
packing which is known to be satisfactory and durable. 
These matters are usually considered as not of sufficient 
importance for serious consideration. 

- In a plant packed in an indifferent manner as out- 
lined, the operating engineer must, in a- comparatively 
short time, do the work which should have been cared 
for in the specifications. 
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The original cost of the power plant equipment may 
be materially reduced by installing so-called high speed 
engines instead of the moderate or slow speed type, and 
without appreciable change of economy in the use of 
steam. This step carries with it a corresponding de- 
erease in the cost of generators in the eare of direct 
connected units. No special objection can be raised 
against such a move except the fact that from an oper- 
ating standpoint the engineer who has handled both the 
high and moderate or slow speed types’is almost invari- 
ably an advocate of stow speed, except in very small 
units, because he knows this type is more easily operated 
and gives less trouble. The oldest engines in successful 
operation today are invariably in the slow speed elass. 
It may be said with much truth that the present ten- 
dency is toward higher engine speeds, but this should be 
charged to competition rather than to increased economy 
and life. 

Another cause is due to the fact that the higher the 
speed of any given sized unit, the less the floor space 
' required, and consequently less excavation and concrete, 
or that more space is thereby available for some other 
purpose. 

Engines are usually very properly required by speci- 
fications to operate at a minimum steam consumption, 
are nickel trimmed, equipped with all possible extras 
such as indicator, planimeter, wrenches, wrench board, 
and finished in a faney coat of paint. Working along- 
side these same engines, we find steam driven auxiliaries 
in the form’ of pumps frequently outnumbering the 
engines 2 to one, struggling along, often at too high a 
speed, blowing steam to the 4 winds and leaking in the 
valves and stuffing boxes. The specifications, which cov- 
ered them, would have been quite as effective had they 
simply called for some iron casting, bored full of holes, 
fastened together with machine steel, rack and studs, 
with hot punched nuts to resemble the general form of 
a machine known as a pump. There are certain con- 
ditions under which it would be unwise to require these 
auxiliaries to be of the highest possible grade, the prin- 
cipal one of which is when the exhaust may be used 
for heating. Why, under this condition, should the 
engines be required to work to the last ounce of steam 
where the plant is noncondensing, as in the case of 
practically all office buildings and hotels? 

Steam driven pumps in nearly all power plants of 
this kind are worthy of far more serious consideration 
than is usually allotted them by those responsible for 
the original installation. 

The possibilities and results of reducing the power 
plant to a minimum cost are briefly indicated by the 
preceding, and although a volume of considerable size 
might be devoted to a discussion of relative values of 
the different machines and appliances, enough has been 
said to show that this subject requires and should re- 
ceive careful treatment by competent men and that it is 
for the best interests of the owner to lend his support to 
the one whom he has selected to decide upon what shall 
be installed. 

Another feature of the original ‘installation which 
has an important bearing on the final degree of economy 
at which the plant may be made to operate, is the 
arrangement of the various parts. 
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The boiler rooms are usually located on the lowest 
level. By a careful study of the situation the boilers 
and coal bunkers may be so located that the coal will 
be carried by gravity from the delivery truck to the 
furnaces without the use of labor, power or machinery 
other than a traveling coal weigher. Coal-handling ma- 
chinery is expensive to install and forms a constant 
source of trouble and expense to operate. Occasionally 
it so happens that the engineer responsible for the lay- 
out or design of this part is prevented from thus arrang- 
ing the equipment through his inability to obtain suffi- 
cient depth from grade to boiler room floor, owing to the 
additional cost of excavation, retaining wall and foot- 
ings. Here owners should remember that after instal- 
lation the only expense attached to this additional cost 
is an annual 4 or 5 per cent, while the alternative is 
the original cost of installation with its 4 or 5 per cent, 
power to operate, labor, repairs and a heavy deprecia- 
tion. 7 

The proper arrangement:and selection of ash-han- 
dling machinery is usually a difficult problem in plants 
where coal bunkers and boilers are located below grade, 
because it must be collected from beneath the various 
furnaces and delivered to a bunker or wagon at ground 
level. Where possible to deliver to a tunnel below this 
operation becomes simple. Ash, owing to its gritty 
nature, to the presence of hard clinker, or to the neces- 
sity for wetting it to prevent dust, has a destructive 
effect on the moving conveyors generally used for han- 
dling it. The pneumatic or vacuum systems, which have 
been gradually improving during the past few years 
until at present a reasonable degree of perfection has 
been reached, should, I believe, eliminate many former 
difficulties. 

In some plants it is possible to install a coal conveyor 
encircling the bunkers and a tunnel delivery with the 
lower flight running beneath the furnaces, by which the 
ash is collected and delivered to an ash bunker, from 
which it is taken by tunnel cars. 

With an arrangement of this kind, comparatively 
little trouble is experienced. 

Another one of the raw materials necessary for the 
manufacture of power is the oxygen which is obtained 
from the air; it is free, just as essential as coal or water, 
and yet very often proper provision for feeding the 
furnaces with this material is neglected. The fires are 
partially choked, receiving air by accident rather than 
design. The accident being in the form of a stack, which 
must of necessity extend above the building, thereby 
creating sufficient draft to overcome the resistance of- 
fered to the air flowing to the furnaces by doors, win- 
dows and other openings. ; 

The general impression among those who have not 
studied or considered the subject is that the fires do 
not require much air; that it is entirely unnecessary 
to consider them in this regard. Just how trifling a 
matter this is may be learned when it becomes known 
that to burn coal at the rate of 40 tons per 24 hr., 
usually requires in round numbers 18,000 cu. ft. of air 
per min. This may account for the strong draft in the 
openings leading to some boiler rooms. The air, in 
many instances, is pulled in through open doors, cracks, 
ete., around the exterior walls of the building and is 
more pronounced during the heating season than during 
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the summer months. It is also sufficient evidence to in- 
dicate that it is a matter worthy of more than passing 
notice. 

A part of the air, at least, and in some cases all of 
it, should be forced in by fans or permitted to flow free 
from the exterior of the building to the engine room, 
through special ducts, and from there to the boiler room. 

In some cases the exhausting power of the stack may 
be sufficient to provide the necessary air change, but in 
no case should the boiler room be under less than atmos- 
pheric pressure for proper working conditions. 

Some power-plant installations, however, give evi- 
dence that either the cost of installation was of prime 
importance or that those responsible for the arrangement 
and equipment of the plant were incompetent or guilty 
of gross negligence. There are cases where the engineer- 
ing equipment may be called an engineering crime. 
The owner is blissfully ignorant of the fact that his 
plant cannot be made to operate at the proper degree 
of economy unless the operating engineer has had suffi- 
cient courage and ability to dare to expose the situation. 
This he often hesitates to do through fear of his motive 
being misunderstood or of losing his position. 


Foreign Development in the 
Power Plant Field 


InsuLATING ELEectric Wires Exposrep To HEat 
Precision Manometer. By J. H. Buakry 


N a recent number of Electrot. Zeits., M. Duschnitz 
| describes some new methods of insulation for electric 

wiring. In 1900, it was discovered that by treating 
aluminum with palmitic acid (an acid derived from palm 
oil), a material is obtained which has great insulating 
power, and which does not soften even when heated to 
250 deg. C. In 1905, it was proven that the oxide which 
is formed naturally in air on the surface of aluminum 
protects it against the weather and against chemical 
agents. According to M. Hopfelt, who made the discov- 
ery, a tension of more than 0.5 v. is necessary to over- 
come the resistance of this coating of oxide on 2 wires in 
contact. Consequently, coils can be made of aluminum 
wire, with no other insulation than this oxide on con- 
dition that the difference in electromotive force between 
adjacent wires does not exceed 0.5. 

To increase the insulation of an aluminum wire with- 
out decreasing its resistance to heat, it has been pro- 
posed to submit the wires to the oxidizing action of a 
cold liquid, or in case the chemical action is promoted by 
heat, the wires may be immersed in the warm liquid and 
left to cool. The same oxidizing effects are obtained by 
the use of adhesive liquids, such as varnishes containing 
an oxidizing agent, which on drying leave a coating 
which protects the wire both from chemical and mechan- 
ical injury, as well as increasing its insulation. 

The aluminum wire which is sold in France under 
the trade name ‘‘Aldra’’ is coated with an insulating 
sheath of aluminum oxide, obtained by a special process ; 
this wire has been used on coils in which the current was 
sufficient to raise the temperature to 400 deg. C., with- 
out showing any sign of injury. 

As copper wire has only about 14 the resistance of 
aluminum wire, it is generally preferred, and the pro- 
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tective power of the aluminum oxide can be made use 
of by electro-plating. The bath used is borate of ammo- 
nium containing aluminum in solution; the coating left 
by the current is extremely hard. Another method is to 
wind the wires with cotton or silk, as usual; then to steep 
in a solution of inorganic insulating material and dry 
before winding the wires on the cotls. 


MANOMETER FOR TESTING MACHINES 


For THE purpose of simplifying the construction of 
pressure testing machines and rendering their indica- 
tions more exact, M. Martens has devised a pressure 
gage for high pressures, which he describes in a recent 
number of Zeits. des Ver. deutsch Ing. 

The apparatus consists of a stout tube of cast steel, 
A in the figure, which in the particular ease described 
is bored to a diameter of about 1 in. This tube con- 
tains a Bourdon manometer spring formed of a flat- 
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PRECISION MANOMETER FOR TESTING MACHINES 


tened tube twisted around its longitudinal axis. At the 
lower end of the tube is a connection socket, D, and to 
the upper end is attached a spindle of hard steel. On 
the other end of the spindle is a small mirror which may 
be adjusted by hand. The socket is made water tight 
by a layer of wax or resin, and the spindle by means of 
a packing gland. The ‘water from the testing machine, 
under high pressure, is admitted into the interior of the 
chamber by the passage E, or through the socket D, or 
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through both, when there is a question of differences of 
pressures. The pressure or the difference is accurately 
measured by the deformations of the tube T, which it 
tends to roll or unroll, in accordance with the well known 
principle that the product of the longitudinal and cross- 
sectional curvature is a constant quantity. The smallest 
movement of the Bourdon tube can be detected by 
throwing a spot of light (in a dark room) on the mir- 
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ror, M, and reflecting it upon a graduated scale, in the 
manner of the mirror galvanometer of Sir William 
Thomson. Verification tests of the instrument made by 
the inventor indicate that it is more accurate than any 
of the recording devices which depend upon the move- 
ments of a steel spring, and as accurate, at least, as 
those in which the registrations are made by means of 
multiplying levers. 


Ice Tanks 


PULLING AND CARING FOR THE ICE. 


HERE should be enough ice cans in the tank so 
that the ice can be frozen in about 50 hr. with a 
temperature of from 14 to 16 deg. The allowance 

of 16 300-lb. cans to each ton of ice making capacity is 
good practice. This allows for slow freezing and the ice 
is turned out in good condition as the dirt or sediment 
will not freeze into the ice. 

If the tank has to be pulled over too quickly, a low 
temperature is required and this means a lower back 
pressure and resultant speeding up of the machine to 


get the required tonnage. Distilled water ice frozen at a © 


low temperature is never so clear or so easily cut as that 
which is frozen at a higher temperature. Carry the 
temperature of the brine as high as you can and still be 
able to pull what ice is needed. Do not attempt to keep 
several rows of solid ice ahead of the ice pullers, but 
rather regulate the pulling so that a small cup is left 
hollow in each block. Whatever oil there is will be in 
this unfrozen cup and will be thrown out when the can 
is dumped. If the ice is entirely frozen, this bit of oil 
will appear in a small lump in the center of the top and 
although it does not really amount to anything it still 
looks much worse than a small hollow. 

The amount of distilled water made in the steam con- 
-denser will govern the speed of ice pulling in most 
plants. No more ice can possibly be made than there is 
distilled water to fill the cans. It is a lucky plant where 
even a small amount of raw water ice can be disposed of 
for icing cars or any other place where white ice can be 
used. In such a ease, provision must be made and some 
of the cans filled with raw water at such intervals as the 
demand can take care of. 

The ice pullers must keep a close watch on the dis- 
tilled water storage tank and keep the water at a certain 
level. Using all the water in a hurry and then waiting 
for more is not a proper way and should not be allowed. 
The number of blocks to be pulled in 24 hr. should be 
so divided that each man has a fixed number to pull 
every hour. Even though the distilled water is plentiful, 
the pulling should be done regularly so that the tem- 
perature of the brine is kept as near constant as possible. 

If no other way is available, let the reboiler overflow 
and in that way keep the full supply of water from 
going into the storage tank. The reboiler, not the stor- 
age tank, is the proper place to waste water if any has 
to be wasted. Do not use fuel to cool water and then let 
it run into the sewer. . 

Can fillers can generally be set so that the length of 
time required to fill a can is regulated. If 10 cans are 
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By A. G. SoLomon 


to be filled each hour, the filler should be set to take 
5 min. for each can. This gives plenty of time, but does 
not allow overpulling; the ice must not be pulled and 
the empty cans left sticking up from the tank, either ; 
keep the filler right up with the pulling. 

In a small ice plant using 300 Ib. cans the brine will 
be lowered below the top row of coils if cans are not put 
back and filled as soon as emptied. , 

In one plant it seemed impossible to keep one of the 
men from pulling all the ice in about 5 hr. which should 
have taken 12. This man was working on a tank where 
raw water was used entirely and he would fill cans as 
fast as the water would come. 

Finally I connected his filler to a barrel set only 2 ft. 
above the tank. This cut down the pressure and helped 
some, still it was too fast; so one day while he was not 
watching, I took a union apart and slipped in a metal 
washer which had only a small opening in it. It took 
him several days to find out what had happened, but it 
showed him that he could work along slowly and easily 
and still get the required amount of ice. 

Of course, there are times when ice has to be pulled 
ahead and the cans filled afterward; but in such a case 
there should be an understanding between the manager 
and the engineer just why it is done and both must 
realize that it will likely eut down the average daily pull. 

There is always much discussion as to the manner of 
pulling the ice from the tank. Different systems are 
used. Some start at one end of the tank and pull every 
can in every row and others take every ean in every 
other row, while still others take every other can (or 
every other 2 cans if a double hoist is used) in every 
row. 


The latter way seems to be the most common and is 
really the best. The temperature of the tank is kept 
more uniform and solid or partly frozen ice surrounds 
each can of fresh water. There are elaborate systems 
laid out for ice pulling, but I have found it about im- 
possible to find men who do not get all mixed up and 
pull cans that they should not reach in the next 18 or 
20 hr. 


The manner of pulling does not affect-the tank much 
if it is done regularly. Tank report sheets should be in 
a convenient place on the tanks and at the end of each 
hour the ice that has been pulled should be checked off. 
The sheets should be marked in some way whenever a 
salty, or hollow or discolored block is pulled. 

If a salty block is pulled, examine the can and see 
if it is leaking. If found leaking, do not put it back 
until repaired. Salty blocks are sometimes caused by a 
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can tipping or by the agitator splashing brine into it. 
Whatever the cause of the salty block, find it and apply 
a remedy. 

Sometimes the partitions in the framework of the top 
of the tank become broken or displaced and allow a can 
to tip; or perhaps the sticks used to hold the cans level 
are too short or too long to do their part. 

Salty blocks are generally so much fuel and labor 


_ thrown away, that no excuse can be accepted for its con- 


tinued happening. The tops of the blocks of ice must 
be square, and proper provision must be made to insure 
this, even though it puts a little extra work on somebody. 
It-is better to make a certain amount of good, clear, 
salable ice than to make more and have to dump some of 
it out in the reservoir or let it melt in the sun. 

It is a usual and very good practice to use extra 
cans on each tank so that the ice is given some time to 
temper before dipping or dumping. Often ice will crack 
so as to be entirely ruined by dipping into even com- 
paratively cool water. When extra cans are used, do not 
let them stand out long enough to cause the ice to lose 
several pounds weight, as it will do if too many extra 
are used. Use judgment and the ice will not check when 
it goes into the vault. 


CARING FOR THE ICE 


I HAVE, in several cases, come across instances where 
the ice can be heard to crack as soon as the can is lifted 
out of the brine. This might occur when the temper- 
ature in the tank is too low and the atmosphere on top is 
hot. Generally it will be found that this kind of check- 
ing happens in one spot in the tank only and upon close 
investigating, the circulation will be to blame. In one 
plant, this kind of cracking and ruining ice was so bad 
that in one spot at one end of the tank there were about 
a dozen blocks that would always fall to pieces when 
dumped. We diverted the circulation by means of a 
wooden partition and the trouble stopped entirely. 

Those blocks that checked would always be found to 
be solid even when those pulled 2 or 3 hr. before would 
have hollows 3 in. deep. Watch the time in which differ- 
ent parts of the tank freeze solid and if possible change 
the circulation so as to have uniform temperature; also, 
once in a while, try a thermometer in different parts of 
the tank and you will be surprised to note the changes of 
temperature. 

When dumping the ice out of the cans let the can re- 
main on the inclined dump long enough to drain thor- 
oughly. Failure to do this will, at times, result in a 
discolored end er a heavy core. The water that remains 
in the can is raw, dirty water and must not be left. To 
make good, clear ice requires strict watchfulness to the 
apparently small, unimportant details. 

Care must be taken not to let the blocks of ice bump 
against each other in the vault. This bumping will at 
least knock off the corners if not smash the whole block. 
If the ice slides into the vault and hits the wall or a 
post in direct line with the dump, a bumper of some kind 
should be used. Pieces of old can filling hose nailed on 
the wall or post niake an excellent stop for the ice. Or 
a sack filled with hay can be used. 

When the plant is not large enough to require the 
service of a regular vault man it will be found that the 
ice puller has plenty of time to go in and tend to what- 
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ever ice he pulls. In the vault the ice must be set up 
in an orderly manner so that it can be counted correctly 
whenever desired.’ In the dull season when the plant is 
run irregularly the fresh and old ice must be kept sep- 
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arate and the oldest should be disposed of first. If the 
wagon men are allowed to.select their own ice they will 
always pick out the newest ice and leave the other to 
become unsalable. 
SUPPLYING THE TRADE 

Ir 1s much more difficult to handle the output of an 
ice plant during the dull and cold part of the year. In 
midsummer, the demand will take all that is made and 
everything is run full capacity day and night. 

During the season when the plant is only run part of 
the time great care must be taken with the ice tanks 
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especially. If the distilling system has to be drained out 
to keep from freezing, then the water must be watched 
so that the cans are not filled with water that will make 
discolored or cloudy ice. The temperature of the tanks 
must be brought low enough before shutting down the 
compressor so that it will hold until the next day. 

Sometimes the trade will call for more ice than usual 
and the ice is pulled and the cans filled and still the ther- 
mometer shows, say, a temperature of 15 or 16 deg. 
With the common pulling, it has been the habit to run 
the machine an hour or two after the last can is filled 
and then shut down till the following day and all has 
gone well. 

In the ease of a heavy day’s puil, it must be taken 
into consideration that a much larger amount of water 
has been put in and consequently the machine must be 
operated longer. If it is not done, some morning the 
ice will be found floating in a lot of the cans and when 
it is again frozen, there will be bulged and leaky cans. 
This has happened and will happen again, so proper 
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precaution should be taken. Run the machine half the 
night rather than take a chance on floating ice. 

This is also the time of year that you will realize the 
fact if the insulation is not good. Do not get the idea 
that you can get half capacity out of the plant and run 
the machine only 12 or 15 hr. You might look ahead 
at the amount of solid ice and you might think it is 
there and should be pulled. You will catch up with the 
freezing quicker than you expect and some day you will 
find yourself entirely out of solid ice. 

Figure ahead and put as much refrigeration into 
your tank as is required to freeze the amount you pull 
and also to take eare of the vault and the degrees of tem- 
perature lost while the machine is shut down. The ice 
vault door through which the ice slides after leaving the 
dump is often a source of trouble. It will warp and 


break and constantly leave an opening for hot air to 
get in. 
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There are many different kinds and arrangements for 
these doors, but I am sure that a piece of canvas belting 
of the right width is as good and lasting as anything. 
‘‘Gandy’’ belt has been used in places for as long as 
2 yr. and always gave better results than high priced 
doors that were continually needing repair. If this door 
is allowed to admit warm air even through a seemingly 
small crack it will amount to a great deal during, the 
time the ice machine is shut down and the brine pump 
is circulating brine through the coils in the vault. 


Repair Parts 


Do nor neglect to have on hand such small but im- 
portant things as the repair parts for the ice hoisting 
apparatus. Have an extra cable, sheaves and pins if a 
cable hoist is used. Extra length of chain and some split 
links and swivels if chain is used. Examine the rails 
and erane frequently for defects. 

Failure of some ‘small part of the ice handling ma- 
chinery can shut down the plant just as surely as the 
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breaking down of the ice machine. Neglect of proper 
eare of cable and chain can also be the cause of a damage 
suit by an ice can dropping on somebody’s foot; or a 
can might drop back into the ice tank and break a coil 
and in that way cause all kinds of trouble and loss. 


Work For WINTER 


IN THE winter the ice tanks must be overhauled and 
this is a dirty and disagreeable job. First of all, the ice 
must all be frozen solid and pulled and the cans turned 
upside down in a dry, protected place. -Do not put them 
any place ‘where they will rust or be knocked around. 
Then the brine must be disposed of. Some believe it is 
cheaper to run the brine in the sewer and make a new 
batch after the overhauling is done. 

This is an easy and quick way, but if the brine is 
good and strong I am sure some place can be found to 
put it. The empty ice cans are used by some and it is 
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a good way, as the cans are easily drained clean again 
and the brine is saved. Where plenty of room is not 
available, this cannot be done. If no place can be ar- 
ranged to save the brine, then it will have to be run in 
the sewer; but if it can be saved without expense, do so 
by all means. Next, the ammonia must all be pumped 
out of the coils and stored in the condenser, and it is then 
a sensible idea to disconnect the liquid line between the 
liquid receiver and ice tank, also the suction line between 
the compressor and ice tank, and blank them off with 
blind flanges. 

Now disconnect both inlet and outlet of every coil 
and blow each one out separately with steam at boiler 
pressure. Keep the steam on till the coil is hot through- 
out its entire length and all the oil has been loosened 
up and blown out. The steam should then be followed 
up with dry air from the air compressor, if there is one, 
or from the ice machine. The higher the pressure and 
drier the air, the better. The air will blow out any con- 
densation which was left by the steam. New gaskets and 
most likely new bolts must be used in the flanges that 
have been disconnected. Examine the bolts in all the 
flanges throughout the tank and replace any that show 
defects with new ones. Expansion and suction valves 
must be taken apart and repaired if necessary and the 
stems packed. 

Then the coils must be tested with not less than 100 
lb. air pressure and all parts examined for leaks. Do 
not neglect even the smallest leak possible to find. If 
the coils are covered with a deposit left by the salt, they: 
should be brushed or scraped. If the coils are painted, 
be sure to use a paint made for this purpose. Do not 
paint with anything thick and heavy which will act as 
an insulation. The entire inside surface of the tank 
should be painted, especially at the riveted seams. While 
the tank is empty, repack the agitator shaft and examine 
the propellers. 

If all the coils are tight under pressure, pump a 
vacuum on them and see if that will hold. Then allow a 
small amount of ammonia into the coils and go over the 
joints with a sulphur stick. When no more leaks are 
to be found, put the brine back or make new, as the 
case might be. 

See that the cans are clean and in good repair and 
put them back and fill them with raw water, or distilled 
if it is obtainable. Now the tank is ready to begin freez- 
ing again. Freeze all the cans solid and while so doing, 
get the distilled water system entirely free from air and 
impurities and when the ice is pulled, the water put into 
the cans will make good salable ice. Sometimes the cans 
are filled with distilled water right in the start by using 
live steam in the steam condenser. Whether this is done 
or raw water is used will depend on conditions. If the 
trade demands good ice right away, use distilled water. 
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SHELL TYPE BRINE COOLER 


ANOTHER FORM of ice tank is what is known as the 
shell brine cooler. It is used to some extent and gives 
excellent results and is much more simple and _ less 
troublesome than the common coil system. 

The shell cooler is made of sheet steel or boiler plate 
and charcoal iron tubes and is constructed just like a 
return-tubular boiler only all seams are welded instead 
of riveted. The cooler is placed horizontally in one end 
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of the ice tank and by an arrangement of partitions and 
bulkheads the brine is circulated rapidly through the 
tubes and around the shell and then all through the 
tank. 

It is handled on the flooded system plan and the 
ammonia is admitted near the bottom of the shell and 
the return gas is taken from the top. An accumulator 
is placed in the suction line and any heavy liquid which 
enters it is returned to the cooler by means of a drain. 
This shell type cooler costs scarcely anything for repairs, 
as there are scarcely any joints to leak and nothing to 
get out of order in any way. There is also a saving in 
the upkeep of the ice cans as they do not get the rough 
usage usual when the coils are in use. 


- Operation of Absorption 
Machines 


BriEF OUTLINE OF SysTEM, PRESSURE AND 
TEMPERATURE RELATIONS AND DIRECTIONS 
FOR OPERATION. By H. J. MAcINTIRE 


BSORPTION refrigerating machines are designed 
to utilize the heat energy in steam, or the heat 
generated by burning a combustible, or waste heat 

from gas or oil engines, this heat being allowed to pass 
into certain coils. The most common method admits 
steam to pipe coils submerged in aqua ammonia which 
is itself contained in a still or generator. The heat in 
the steam separates the ammonia gas from the solution, 
and the gas passes finally into the condenser and into 
the cooling coils, as with the compression form of refrig- 
erating machines. The boiling action in the generator 
forms an aqua of lesser strength, called the weak aqua, 
and of course the action of the cooling coils is to form 
an ammonia gas again. Evidently, in order to allow suc- 
cessive use of the same ammonia charge fhe gas and 
the cooled weak aqua must be brought together again 
to form a strong aqua (a funetion which is performed 
in the so-called absorber) and this strong aqua must be 
pumped back into the generator. 

Referring to the figure, it is seen that the upper part 
of the generator is called the analyzer, the latter being 
filled with baffle plates to prevent violent action in the 
generator from causing some aqua to be passed: along 
with the ammonia gas. The analyzer also allows some 
cooling of the ammonia gas, as well as condensation of 
nearly all the water vapor which rises with the ammonia 
from the generator. These last 2 operations are more 
perfectly accomplished in the water cooled dehydrator 
or rectifier. The strong aqua from the absorber is rela- 
tively cold, and the weak aqua from the generator is 
hot, but must be cooled before it may be able to absorb 
additional gas in the absorber. These 2 conditions are 
made possible by using a counter flow exchanger, the 
2 liquids flowing in opposite directions in metal contact 
with each other, and the strong aqua becoming hot at 
the expense of the weak aqua. 


CONDENSER PRESSURE 


As THE aqua in the generator is heated, its tempera- 
ture rises to within a certain amount of the steam tem- 
perature. Boiling action then commences in the gener- 
ator, and the resulting ammonia vapor is condensed 
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in the condenser under a certain pressure. This con- 
denser, or head, pressure is determined directly by the 
conditions in the condenser as in the compression refrig- 
erating machine, for in both some 240 B.t.u. must be re- 
moved from the ammonia vapor per ton of refrigeration 
per minute by the cooling water. That is, the condenser 
pressure is a variable, and depends on the temperature 
and the amount of the cooling water supplied to the con- 
densers. Increasing the steam pressure simply makes 
the boiling action in the generator more violent, or will 
allow of the use of a lower concentration of the aqua in 
the generator. 
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Suction PRESSURE 


Suction or back pressure, however, must be regulat- 
ed to suit thé refrigerating duty, as invariably a certain 
temperature of brine or of direct expansion pipes is 
required. Here the pressure is determined by the ab- 
sorber only. Evidently all the gas coming from the cool- 
er, or the cooling coils, must be absorbed by the cooled, 
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to be raised. For this reason, in the Gulf States, where 
cooling water is frequently 85 deg. F. or higher, high- 
pressure steam is used in the generator, and relatively 
weak aqua is used. 

Another point, that of noncondensable gases, must be 
considered. A new plant has a large amount of air while 
others have decomposed ammonia or water, and these 
inert or foul gases finally settle in the absorber. The 
pressure of such gases causes an additional pressure, 
above that due to the strong aqua alone, and should be 
removed immediately. The cooler pressure, the most 
important detail in the operation of the absorption ma- 
chine, is governed directly by the absorber pressure. In 
the best arranged installations the absorber is placed 
beside or directly below the cooler, and the 2 pressures 
are practically the same. Where there is much distance 
between the 2 machines there will be a difference of 
pressure due to the friction of the pipes joining these 2 
machines. 





Liquid to 














Brine Cooler 











FIG. 1. 


weak aqua from the generator. Sufficient area must be 
available in the absorber for this purpose, about 25 
sq. ft. of area per ton of refrigeration. The absorber 
pressure, if ammonia vapor only is present, is deter- 
mined by the temperature and concentration of the 
strong aqua formed, which is pumped by means of the 
strong aqua pump into the generator. Should the cool- 


ing water in the absorber decrease in amount or increase 
in initial temperature and the strong aqua remain con- 
stant in strength, the absorber pressure will increase. 
In order to prevent an increase of this pressure a strong 
aqua of lesser strength must be used, and in order to 
obtain the necessary tonnage under these circumstances, 
the steam pressure in the generator will probably have 


DIAGRAM ILLUSTRATING THE ABSORPTION SYSTEM OF REFRIGERATION 


OPERATION 


A NUMBER of things must be considered in order to 
get good results with the absorption machine. These 
factors are the temperature of the condensing and ab- 
sorber cooling water, which in turn decides the concen- 
tration of the strong aqua when the cooler pressure is 
known. The weak aqua is. usually of from 5 to 7 per 
cent less concentration. The quantity and temperature 
of the cooling water in the condenser, as well as the de- 
sign of the condenser, determine the head pressure (de- 
termined from tables of saturated ammonia) and this 
condenser pressure and the concentration of the weak 
aqua determine the steam pressure which must be used 
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in the generator, this steam temperature having to be 
some 20 to 50 deg. higher than that corresponding to the 
saturated aqua at the pressure and the concentration 
above mentioned. 

In starting up the absorption machine there are 5 
distinct operations which must be performed in order to 
secure good results. 

1. Turn the cooling water on the’ condenser, ab- 
sorber, weak aqua cooler and rectifier. 

2. Open the valve in the weak aqua pipe line and 
allow the aqua to pass into the absorber. 

3. Start the strong aqua pump. 

4. Turn the steam slowly into the generator coils. 

5. As soon as sufficient liquid has appeared in the 
ammonia receiver, open the expansion valve. In shut- 
ting down, the reverse order is employed. 

The amount of the opening of the expansion valve 
in the direct expansion system is extremely important. 
There is no danger liere, as in the compression machine, 
of serious accident due to passing too much liquid into 
the suction line; however, there will be a corresponding 
loss in capacity (as well as an increase in the cost of 
. operation) and most likely an increase in the cooler pres- 
sure. It is best, therefore, to allow the gas to enter the 
absorber slightly superheated. The specific volume of 
the ammonia has little effect on the operation of the 
absorber if this is properly designed, and for this reason 
the absorption machine is especially economical at low 
cooler pressures. 

The strong aqua pump must be operated at such a 
speed as to provide enough circulation of the aqua to 
obtain the required tonnage, and this amount depends 
on the concentrations of the weak and the strong aqua. 
It must be remembered that if there is no difference in 
these 2: concentrations, there cannot possibly be any am- 
monia condensed in the condenser. The difference in 
the concentration is proportional to the amount of am- 
monia condensed. To supply a certain tonnage (con- 
dense a certain amount of ammonia) it is necessary to 
circulate less aqua with large than with small differences 
of concentrations. Yet it is clear that if, with a certain 
difference of concentrations, too little aqua is circulated ; 
then the capacity of the machine falls off. If too large 
an amount is circulated, the capacity is readily obtained, 
but with unwarranted loss of water in the absorber and 
weak aqua cooler, and of steam in the generator. In 
order, therefore, to give an idea of how this relation 
should be, the diagram has been constructed. This dia- 
gram is correct for average concentrations of about 32 
per cent, and is near enough for practical purposes at 
other concentrations. It is seen that the piston displace- 
ment of the strong aqua pump is given per ton of re- 
frigeration per minute. Care must be taken, however, to 
figure on only the pumping stroke, an amount which is 
frequently much less than the piston displacement of 
the pump due to the volatile nature of strong aqua am- 
monia, which causes short action on the suction stroke. 

Even more important than the question of the oper- 
ation of the strong aqua pump, is that of the tempera- 
ture of the ammonia leaving the rectifier. The rectifier 
is used primarily to condense any water vapor present 
with the ammonia; but it is also used to remove the 
superheat from the refrigerant, and as a check to pos- 
sible boiling over of the generator into the condenser. 
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In order to condense as much water vapor as is pos- 
sible, the temperature of the vapor should be cooled to 
as near the temperature of saturation as is practical. 
This is usually about 20 to 30 deg. above the temperature 
corresponding to the condenser pressure. If a lower 
temperature is used, condensation of ammonia is likely 
to occur in the rectifier, and this liquid ammonia will 
flow back to the generator, resulting in a loss of steam 
in the generator as well as of a loss of capacity. 

It is easily proved that all the water vapor cannot 
be condensed in the rectifier, but will pass into the econ- 
denser, where it forms a very strong aqua. This aqua 
is carried into the cooler coils, and collects there, grad- 
ually accumulating and forming a continually weaker 
aqua. The net result of this is that the boiling temper- 
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FIG. Z. 


ature of the refrigerant in the coils becomes higher for 
the same cooler pressure, a result which must be coun- 
teracted by a lower cooler pressure. Occasionally, 
therefore, this residue must be removed from the cooling 
coils by means of a pump-out arrangement or satisfac- 
tory operation will be impossible. 

Mention has been made of the matter of purging. 
Inert gases are formed by the decomposition of water, 
or ammonia, or both, and these, as well as air in new 
plants, increase the pressure in the condenser, absorber, 
and cooler, as well as decreasing the efficiency of the 
surfaces of these 3 parts of the cycle. The inert gases 
settle in the absorber and condenser, and provision 
should be made for their frequent removal. 


Sartinc Directions. - Flustered Passenger, coming 
aboard in a hurry, to fireman leaning over the rail: 
‘Can you tell me is this boat. going up or down?”’ 

Fireman: ‘‘ Well, sir, she’s a leaky old tub and I 
wouldn’t wonder if she went down. But then again 
her b’ilers ain’t any too good an’ we’re forcing them 
a bit, so she’s likely to go up.’’—Exchange. 


VIEWS ILLUSTRATING the use of ‘‘American’’ deep 
well turbine centrifugal pumps for water works pump- 
ing, are shown in a circular lately received. These 
pumps are manufactured by The American Mill Works, 


Aurora, III. 
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How to Apply Lock Nut 


| sow herewith, in as simple a way as possible, the 
action of the lock nut as usually applied. and as it should 
be applied. For the sake of clearness, I show nuts hav- 
ing only one thread. 

Nut 1, Fig. A, is tight. The upper surface of the 
thread in the nut is in contact as indicated. 

Figure B shows the usual way in which the lock nut 
is applied. First, a thin nut, No. 2, is tightened on the 
bolt. Then No. 1 is put on and screwed down tight 
against 2. Usually, as you know, No. 1 is made tighter 
than No. 2 in the belief that it is this extra tightness 
that ‘‘locks’’ the nut in place; however, such an assump- 
tion or belief is wrong as the sectional view indicates. 
The extra tightness merely loosens No. 2 from the bolt, 
making No. 2 of no more value than a thick washer. In 
fact, | prefer Fig. A to Fig. B because the former is 
simpler and is liable to be somewhat stronger. 

The proper way to put on a double nut is to screw on 
No. 2 until there is a slight gap between the nut and the 














LOCK NUT 


ARRANGEMENT 


surface that is to be held in place. Then put on No. 1 
and tighten very slightly against No. 2. See Fig. C. 
Then turn both together against the surface to be fas- 
tened until, in your judgment, it is about sufficiently 
tight. You can then turn No. 1 still tighter against 
No. 2 and you will actually have a locking action be- 
tween the 2 nuts. The position of the threads on No. 1 
and No. 2 will then be as shown in Fig. D. 

The extra tightening twist here will have a slight 
tendency to make the fastened surface still tighter on 
account of the elasticity of the nuts, all metals being 
slightly elastic; but the extra tightening will not be as 
great as in Fig. B. It is my opinion that Fig. D shows 
the ideal condition; I know of none better. 

I once had an experience with an engine provided 
with double nuts on the crank end of the connecting rod. 
The double nuts kept loosening, constantly. I could not 
understand it, and I did not dare tighten No. 1 too 
tight because I then followed the Fig. B plan. Tighten- 
ing No. 1 tightened the crankpin too tight. After fol- 
lowing the Fig. C and D scheme, I had no more trouble. 

N. G. Near. 
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LETTERS DIRECT FROM THE PLANT 


Cash Paid For Ideas Accepted. Sketches Desirable. 
We Make Che Drawings 


LAMA AN MATT 


October 15, 1914 






Improving the Feed Water Line 


WueEn I came to this plant 2 yr. ago, I found that 
the boilers were equipped with only one feed line. There 
are 8 boilers, 3 batteries of 2 each and 2 batteries of 1 
each. I immediately set the wheels in motion to secure 
an auxiliary feed line, and suggested the piping as 
shown in the cut (Nos. 7 and 8 boilers not shown). I 
finally got the line put in, but it was run straight from 
the pump around the back of the boilers and connected 
in around No. 8, as shown. . There was not a branch to 
the boilers as I recommended, nor were there any valves 
in the line, except at No. 8 boiler. The reason given 
was that it was not needed and would cost too much. 
I urged immunity from shut-downs, but was not allowed 
to have my way. 

About 2 weeks ago, shortly after starting up the 
plant one morning, I was called by the water tender and 
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GAGES 


told that he was unable to get any water in Nos. 6, 7 
and 8 boilers. Before calling me, he let the water get 
so low that the fires had to be pulled. Looking over the 
line, we could find no closed valves; as we could get 
plenty of water in all boilers down to No. 6, I became 
convinced that the gate had dropped off the stem of the 
valve between Nos. 5 and 6. I opened the valve in the 
auxiliary line and the boilers filled immediately. This 
line had to be left in this condition for a week before 
an opportunity came to repair it. With the branch lines 
connected as I desired, this line could have been cut out 
and this valve repaired at once. As the line is now, 


should anything serious happen to the main water line, 
the plant would have to shut down and the auxiliary 
line would be no good. 

I have always objected to the idea of only one way 
of boiler feeding. 


I consider it almost as bad as only 
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one pump or one injector. Another point I consider 
almost as essential, is that there be an auxiliary line to 
the pumps, so that if it is necessary to shut off the main 
header for any reason, the pumps will not be affected. 
I urged this addition here, but could not secure it until, 
owing to a blown-out gasket in the 18-in. header line, we 
had to pull all fires. After that, I got it in. My pump 
lines are now independent of the main steam header and 
almost fool-proof; but I wish I could get the branch 
lines connected up to feed independently of the main 
feed line. Then I should feel reasonably safe. 

Our boiler room is an open-faced affair, the coal 
being run on a trestle outside of it and dumped into 
bins, from which it is shoveled out by coal passers onto 
the boiler room floors. During the cold weather, we have 
a great deal of trouble with the gages and the water used 
to wet down ashes, on account of freezing. To keep the 
gages in operation, we ran a 14-in. pipe down to ash pit 
and let the steam blow a little. While we find that the 
gages finally become incorrect as much as 10 lb. and 
occasionally 15 lb., on account. of heat getting to the 
spring, it, is thought that that is better than letting 
them freeze. <A test gage is put on the gage line, where 
we can check the working of the gages, and, as the 
boilers are popped every day, we can keep pretty close 
tab on them. To keep the water from freezing, the only 
remedy found was to make a cut in the seat of the 
valves, so that the water could not be shut off tight, and 
let it run a very little. 

These are makeshift remedies, but they accomplish 
the desired result. H. SKatTon. 


New Hotel Lombard Plant 


I HAVE read with interest the article describing the 
power plant in the New Hotel Lombard, of Chicago, in 
the issue of Sept. 15. 

I would like, however, to call your attention to the 
fact that the most important facts concerning this plant 
have been overlooked in this article. 

As all operating engineers and most users of power 
know, the decision whether to install a power plant or 
purchase current from the local public service company 
is reached only after a furious argument between the 
representatives of the public service company and those 
of the engine builders; and, as arguments are not always 
conclusive, the power user, not being convinced one way 
or the other, very frequently decides to adopt the policy 
which requires the less initial expenditure of money, 
namely, that of purchasing current. 

In the case of the Hotel Lombard, however, the 
Skinner Engine Co. guaranteed that this power plant 
would make $4000 a year over the published tariff of 
the Chicago Central Station Company, and agreed to 
allow the purchaser to withhold 2/3 of the price of this 
plant until it was demonstrated that the plant was saving 
the amount of money guaranteed. 

At the end of the first 6 months’ operation, this 
plant showed a saving at the rate of $5148 a year. 

The load, during the first 6 months of the operation 
of this plant, naturally was not so great as it will prob- 
ably be after the hotel has been’in commission a longer 
period of time. Nevertheless, the earnings at this small 
load showed that the plant will pay its additional cost 


~ over a low-pressure heating plant in less than 2 yr. 
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Here, therefore, is a plant of extreme simplicity, but 
of course well designed, which is paying for itself on 
a low load factor in less than 2 yr., and under steam 
pressure conditions which are not as advantageous as 
they might be, owing to the fact that the boilers had 
already been contracted for at the time it was decided to 
install this plant, and the maximum boiler pressure al- 
lowed is only 100 lb. 

This showing, therefore, I believe, is entirely due to 
the fact that the engines are equipped with steam-tight 
valves; and this plant should for many years show the 
same saving, or even greater as the load increases, as 
during the first 6 months of operation. 

A. D. SKINNER. 


Efficiency Test 
THE FOLLOWING is a report of an efficiency test of a 
small boiler and steam electric generating unit. It may 
be useful for comparison with other small units. 
BoILeR 
Grate surface, 30 sq. ft. 
Water heating surface, 1010 sq. ft. 
Rated horsepower, 116. 
Fuel used, semi-bituminous, run of mine. 
Ry. SINS Wd geecuddavecesencedars 7 hr. 
2. Average steam pressure, by gage...... 146 lb. 
3. Average temperature of steam........364 deg. 
4. Average temperature of feed water... .197 deg. 


5. Average temperature of boiler room... 92 deg. 
6. Average temperature of atmosphere... 36 deg. 
Ae = GISUURO 19) — SHOE 3 5.55 5 Kets PK a ee 1.2% 
8. Factor. of evaporation.................66- 1.07 
9. Average force of draft................ 0.35 in. 
10. Total weight of coal as fired.......... 2069 Ib. 
TEs CRORE REG SURE COME GOS 415 orcs. cid ares a sid Winer 2.3% 
12. Total wt. of dry coal consumed....2021.4 lb. 
13; Total aah OF COTUIO. ooicns ccciaceee 135.43 Ib. 


14. Total loss of coal through grates.4.2% 79.2 Ib. 
15. Total combustible consumed..... 1806.8 |b. 
16. Total weight of water fed to boiler .18,002 lb. 
17. Water actually evaporated, correct 


for quality of steam............. 17,786 lb. 
18. Equivalent water evaporated from 

EE Ee NB ook a ch ii kas 19,031 lb. 
19. Dry coal consumed per hour...... 288.3 lb. 
20. Combustible consumed per hour.. 258.1 Ib. 
man. Weer fed DOP DOORS 646. 6:58 cae 2572 ~—s Ib. 
22. Equivalent water evaporated per 

hour from and at 212 deg., correct 

for quality of steam............ 2719 lb. 
23. Equivalent water evaporated per 

sq. ft. of heating surface per hour 2.7 Ib. 
24. Water apparently evaporated per 

pound of coal under actual condi- 

RIQRe es fo ee ars Siete ie cenare iaiee see 8.7 lb. 
25. Equivalent water evaporated from 

and at 212 deg. per pound of coal 

aD a ae ee eee 9.2 Ib. 
26. Equivalent water evaporated from 

and at 212 deg. per pound of dry 

WE hs i Sa ee Poe's Swe we alte 9.41 Ib. 
27. Equivalent water evaporated from 

and at 212 deg. per pound of com- 

WO nade hee ieS epee ke ess 10.53 Ib. 
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28. Dry coal consumed per sq. ft. of 

grate surface per hour.......... 9.6 lb 
29. Horsepower developed...........c..css00. 80 
30. Horsepower developed, percentage 

ON 55s ces te ae) Pee wan ene oe 69% 
31. Calorifie value of the coal, per 

DE: SF itaipans ten bes bea bwu es 14,870 B.t.u. 
32. Heat absorbed per pound of coal 

SEMIN coast ti setae sete. + 8884 B.t.u. 
33. Heat absorbed per pound of com- 

SE 5 cue hn daveeeaseea ee 10,168 B.t.u 
34. Efficiency, based on combustible......... 68.4% 
35. Efficiency, including grates, based on 

EE ei rive yen k deus det ankeeer keen 59.7% 

36. Bificioncy of grates. .........0 2. Ti ccacnss 95.8% 
aT. Cpt wk cael per BOee Whckdsscccssccsvss’ $6 
38. Cost of coal required for evaporation of 

1000 lb. of water from and at 212 

PES vvswvdauretekedecescteseas 32.6 cents 


GENERATING UNIT 


Engine, high-speed, single-valve, compound, noncon- 
densing, rated at 90 i.hp., direct connected to 50-kw. 
generator. 
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49. Dry éoal consumed per i.hp.-hr. de- 

veloped by main engine........ 3.24 Ib. 
50. Dry coal consumed per kw.-hr.... 3.7 Ib. 
51. Cost of fuel per kw.-hr.............. 1.71 cents 
52. Unit effiobomey ... 12... ccc cece see ncee 76.4% 
53. Thermal efficiency of engine............ 17.6% 
54. Thermal efficiency, furnace to bus bars. . .4.03% 
; G. F. Bera. 





Corrosion of Plug 


THESE PHOTOGRAPHS will show what happened in a 
plant of which I have charge. Figure 1 shows plug and 
gland, which did not show any leakage from inside and 
the gland hid where the-corrosion had taken place. 

Figure 2 shows no sign of a leak or corrosion where 
the packing was, but only where the gland was, and was 
not noticeable to the engineer in charge. Figure 3 shows 
the danger point—a core hole through the plug, reach- 
ing above the packing. This hole was 1 in. diameter on 
a 214-in. plug. Now, if this hole had not reached so far 
through the plug, the accident would not have been 
so bad. 

The engineer, in blowing down the boilers, attempted 
to open the plug. The top broke off and the engineer 





FIG. 1. THE ASSEMBLED PLUG 
39. Total steam consumed............ 17,786 Ib. 
40. Total steam consumed by auxiliaries 546 Ib. 
41. Total condensation in steam pipes, 
as discharged by trap........... 834 — Ib. 
42. Total steam consumed by main en- 
Ee ee ee ee 16,406 Ib. 
43. Steam consumed by main engine per 
BO Sidon viiwsane seein seeeree 2343.7 Ib. 
44. Average indicated load........... 89 i.hp. 
45. Average external load, at bus bars, 
68 e.hp. or 50.7 kw. 
46. Total output, 475.8 e.hp. hr. or 355 kw.-hr. 
47. Steam consumed by main engine 
por thn per Ot. 06.6 seine eens 26.3 Ib. 
48. Steam consumed by main engine per 


kw.-hr 


FIG. 2. PLUG REMOVED, SHOWING CORROSION 


FIG. 3. PARTS OF BROKEN PLUG 


came near being scalded, and as he could not get to the 
stop valves to shut off the boilers from water and steam, 
he had to pull all fires and wait until the steam was al] 
off the boilers, causing a shut-down of 1 hr. and 15 
min. I warn all engineers to keep an eye on plug cocks 
for blowoffs. K. C. PLUMMER. 


Bookcase for Engineers 


I GIVE IN the drawing all the details of a size and style 
box that I have used for the standard size 6 by 9 text- 
books for some time with great satisfaction. The cases 
are neat in a room, preserve the books well, cost little, 
may be readily. moved at house cleaning time, or can be 
shipped with little expense and yet give good protec- 
tion to the books. Each empty box weighs about 25 1). 
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and filled with the usual textbooks about 75 lb., so they 
are not too heavy to be handled quickly, nor so heavy 
‘that the contents will break them up in shipping as 
often happens with larger boxes. 

We have tried several different sizes, hence the **G’’ 
size, shown in the drawing, which from experience seems 
to be the best for all books that it will take, and the 
next size that is most useful takes the present standard 
magazine, and is ‘‘H,’’ 1214 in. wide inside and 9 in. 
deep; we have for a long time made them all 301% in. 
long outside, thus we can pile them up one on another, 
and again in handling them this is a convenient length 
for a man to lift and carry. I recommend only the 2 
sizes given above for all the publications now used in 
this country. 
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DETAILS OF BOX FOR ENGINEERING BOOKS 


In shipping books a distance by rail or boat, it is a 
good plan to tack tags on each box on 3 sides so that 
one will always be up and visible, ‘‘Books, Keep Dry,’’ 
in large black letters with a brush, and tack the owner’s 
name and address and name and address of the con- 
signee in the space at the end, thus the end frames pro- 
tect the shipping directions, and if these tags are given 
a coat of shellac varnish or paraffin wax, they are water- 
proofed, and will remain much cleaner and more distinct. 

A sheet of water-proof cloth or paper spread in the 
box before putting in the books, and folded over the 
books after they are in, before screwing down the cover, 
saves them very much from dirt and dust and dampness 
or rain, ete. F. W. SaLmon. 


Cricitism of Answers in the Catechism of 
the Corliss Engine 


In THE Sept. 15 issue of Practical Engineer, on page 
936, appears an article under the caption, Catechism of 
the Corliss Engine. The first question and answer are 
misleading. 

No doubt, there are Corliss valves made in this way ; 
but during 15 yr. experience with Corliss engines of 
6 different makes, the writer never saw a valve like the 
one described. All the valves I ever saw were of the 
same style; namely, a solid round head at each end, 
which fits into the valve chamber just as tightly as will 
allow them to roll without too much friction, and this 
head prevents the valve from rising off the seat by being 
in contact with the upper part of the valve chamber at 
all times; the back bonnet being against the valve, pre- 
vents any end play. 
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In regard to the answer given for question 5, I wish 
to ask, has not every Corliss valve got a slot crosswise 
on the front end, and does not this slot fit on the tee 
head of the valve rod as stem? Further, if there is 
going to be a description given of the valve gear, why 
not state fully what is connected to the second arm of 
the bell crank referred to? This second arm is connected 
to the dashpot head with a right-and-left, the same as 
all the other connections of the gear. Both ends are pro- 
vided with lock nuts so that when the connection is 
adjusted to the proper height they can be locked-so that 
the jar of the engine will not work them loose. 

Referring to question 7 and answer, it was the writ- 
er’s misfortune to have this very thing happen on a 
26 by 48-in. engine running at 78 r.p.m., and the engine 
did not stop until the throttle was closed, which was 
not long after the key dropped into the dashpot. What 
it did was to break the bell crank off, and it would have 
taken the head only for a 214-in. relief valve which filled 
the engine room with steam until one could not see a 
foot, and was hot enough to kill the beard on one side 
of my face. F. M. JoHNsOon. 


HERE ARE some additions and corrections which, | 
think, should be made to the catechism begun by Mr. 
Palmer in the Sept. 15 issue. 

4. What is the object in placing the exhaust valves 
at the bottom of the cylinder ? 

Drainage of the cylinder is only half the story. <A 
much more important reason is that, by separation of 
steam and exhaust ports, it is possible to reduce initial 
condensation. 

5. Mr. Palmer begins: ‘‘As usually constructed,”’ 
and then proceeds to describe a construction that was 
abandoned years ago, and which is rarely seen today. 

7. What would be the effect upon the engine if the 
key that holds the bell-erank to the exhaust valve stem, 
backed out? 

Mr. Palmer says: ‘‘The engine will stop.’’ If the 
load happened to be heavy, this might happen; but if 
the load were light it probably would keep running. If 
the speed dropped enough to let the governor down so 
that the safety cams came into operation, the engine 
would stop, but not otherwise. Every such engine should 
be equipped with cylinder relief valves. - If those valves 
are in place and in working order, the first warning 
would come from them. Also, they would, in all prob- 
ability, prevent blowing out of gaskets. 

These are minor matters. But when, in the answer 
to question 16, Mr. Palmer states: ‘‘The lap is generally 
controlled by the length of the dashpot rod,’’ he falls 
into a blunder that is not a minor one. It is not such a 
long time ago that I went to some pains to explain to the 
readers of Practical Engineer the why of this common 
mistake. As it appears that Mr. Palmer was one of those 
whom I failed to reach, I will review the matter for his 
benefit. 

Lap is measured when the valve gear is in the-middle 
of its travel. This statement applies to all gears—slide- 
valve, Corliss, Brown, Green, or any other type. It 
might be added that the valve-gear should be assembled 
when these measurements are made. That is, in the case 
of drop cutoff gears, the valves should be hooked up. 
Suppose, now, we go through the process of finding the 
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amount of lap of a Corliss engine. First we will hook on 
both valves, then put the wristplate in the middle of 
its travel—on the middle mark. If, now, we remove the 
back bonnets, we are ready to take the measurements. 
The distance from the edge of the valve to the edge of 
the port is lap. Now let me ask a question. Suppose 
we screw the dashpot rod in as far as we can, will that 
affect this measurement we have just taken? Suppose we 
lengthen the dashpot rod, until it touches the bottom of 
the pot, have we yet changed that measurement? Of 
course, we cannot go farther; for if we should, we would 
change the wristplate from its central position, and we 
can measure lap only in that position. Or, suppose that, 
during the night preceding our attempt to find the lap, 
some vandal had stolen both dashpot rods and sold them 
for junk, we knew not where. Would that prevent us 
from hooking up both valves and setting the wristplate 
on the center mark? Not for a minute. And this is all 
we have to do to measure the lap. But suppose, now, we 
had lost, not the dashpot rods but the radial rods; then 
we are stumped. Is it not plain that the length of the 
dashpot rod has about as much relation to the lap of an 
engine, as the man in the moon has to the cause of the 
war in Europe? 

The dashpot rod does control one thing—the amount 
of overtravel—the distance the edge of the valve travels 
by the edge of the port in closing. But overtravel and 
lap are 2 separate and distinct things. Overtravel, for 
instance, must be always positive. The valve must always 
close. But lap may be, and often is, negative. That is, 
when the valves are hooked on and the wristplate at the 
middle mark, both valves are open. If this does not 
make it plain that the dashpot rods have nothing to do 
with the lap, I hope someone will ‘‘make it manifest’’ and 
in that case I will try again with some diagrams. 

It might be well to call attention to the fact that the 
same argument applies to the exhaust valves. There, 
again, lap may be and often is, negative. But overtravel 
must be positive. Otherwise, steam would blow through. 

Wii E. Drxon. 


IN THE Sept. 15 issue, Mr. Palmer, in his Catechism 
of the Corliss Engine, makes an erroneous statement in 
the answer to question 16 regarding the influence of the 
right and left threaded radial rod on the steam lap of 
the valve of releasing Corliss gear engines. 

On the back end of every Corliss valve will be found 
a mark corresponding with the closing edge of the valve, 
and a mark on the edge of the valve chamber directly in 
line with the cutoff edge of the port. The lap on the 
valve is the amount the closing edge of the valve laps 
over the closing edge of the port when the hook is en- 
gaged and the wristplate is in its central position. It can 
be measured from the above-mentioned marks and is 
directly influenced by the radial rod. 

The adjustment on the dashpot rod is for adjusting 
the clearance of the hook, and block, which should be 
about 1/16 in., when the hook is in its extreme throw 
down, and to provide a means of taking up wear. This 
adjusting, however, has no effect on the steam lap or the 
running of the engine if the block is not screwed so 
high that the hook strikes it on its downward stroke and 


not so low that the hook will not engage to pick the valve 
Gro. B. LONGSTREET. 


up. 
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Trouble With Oiling System 


I RECENTLY put an oiling system in my plant which 
is arranged as shown by the accompanying sketch. There 
are 3 engines which receive steam from a 28-in. receiver 
in the steam line. On each engine is a Detroit lubri- 
cator. To supply these lubricators I put in a 10-gal. 
tank, which is connected at the bottom with the receiver, 
a tee is placed in this connection, to which is attached a 
blowoff line. The method of filling the tank is shown at 
the top. 

The oil Header is connected to the top of the tank and 
branches run to the engine lubricators. The bottom of 
the oil tank is even with the top of the receiver and the 
top of the oil tank is 4 ft. above the lubricator. 
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DIAGRAM OF OILING SYSTEM WHICH FAILS TO OPERATE 


I tried this scheme out, but it failed to work. Con- 
nections were made at A, then B, then C to the lubri- 
eator, but none worked. Then I tried a Lunkenheimer 
lubricator, but that also failed. I would like to know of 
readers what they think is the cause of failure of this 
system as it is similar, as far as I can see, to several I 
have used succéssfully before. W. F. 


THE FOLLOWING is a satisfactory method of drilling 
holes in glass. Take a piece of straight copper tubing, 
the outside diameter of which is the size of the hole that 
it is required to drill. The tubing should have a wall 
1/32 in. or more in thickness, depending upon the diam- 
eter. The tube is set up in a drill chuck and driven at 
a speed corresponding to that of a twist drill of the same 
size. The tube is fed down onto the glass with an inter- 
mittent movement, and a mixture of emery and oil is 
dropped onto the glass at the point where the hole is to 
be drilled. After a ring has been cut in the glass on one 
side, the work is turned over and the drilling operation 
completed from the opposite side. This will prevent 
chipping the glass when the drill goes through. The 
copper tubing is soft so that it holds the emery, and as 
copper is an excellent conductor of heat; it draws the 
heat away from the glass, preventing it from being 
eracked. An idea of the rapidity with which holes can 
be drilled in this way may be gathered from the fact 
that a 5/16-in. hole can be drilled through an ordinary 
sheet of window glass in about 7 min. The title of the 
article is somewhat misleading because this is really a 
grinding rather than a drilling operation.—V. P. C. in 
Machinery. 
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Boiler Construction 

Wuat Is an Adamson ring, and what is it used for? 

2. In removing an old tube from the second row of 
tubes in a Stirling boiler, how do you get it out and a 
new one in its place? 

3. How can you tell which is the weakest in a Heine 
boiler, the longitudinal seam, or the opening in the shell 
for the water leg, or the water leg itself? 

How about the B. & W. boiler, does not the opening 
in the shell into the cross boxes weaken it? 

4. How many thicknesses of plate are there in a lon- 
gitudinal seam of the butt and double-strap type, where 
it meets the girth seam, on a Massachusetts standard 
horizontal tubular boiler? 

5. If you cannot see or find the Massachusetts 
Standard stamp on a horizontal tubular boiler, how can 
you tell if it is a Massachusetts Standard boiler? Can 
you tell by looking inside of it? 

6. If you want to put a new nipple in a B. & W. 
boiler, and you have a new tube lying around, can you 
cut some of it and use it for a nipple; if not, why not? 

7. Explain the formula for finding the pitch of stay- 
bolts, according to Massachusetts Board of Boiler Rules. 

8. Explain the formula for finding the areas of seg- 
ments of heads to be stayed. 

9. Explain the formula for finding the efficiency of 
ligament between tube holes. 

10. Explain the formula for staying heads of hori- 
zontal tubular boilers by steel angles; size of direct 
spring loaded safety valve. 

11. Explain the formula for finding the thickness 
of a convex or concave head. 

12. How high does a spring loaded safety valve 
lift from its seat? A ball and lever? O. C. L. 

A. When internally fired boilers are not constructed 
with a water leg, the furnace flue is of considerable 
length; it is sometimes made in sections. These sections 
are flanged on each end and between each pair a flat, 
round, wrought iron ring, called an Adamson ring is 
sometimes used. The 2 sections and ring are riveted to- 
gether as shown in Fig. 1. 

This Adamson ring permits of a certain amount of 
elasticity lengthwise to care for expansion, and yet holds 
rigid circumferentially. The radius of the flanging 
should be 0.75 in. or more. 

2. In the older Stirling boilers, the tube layout was 
such that to get at any tube other than the outside one, 
it was necessary to sacrifice a good tube that was in front 
of the defective tube to remove and replace such tube. 

To remove the tube, the end of the tube, both top and 
bottom, have grooves cut with a cape chisel, due care 
being used not to cut into the tube sheet, to enable the 


‘end of the tube to be crushed inward and thus be pulled 
through the sheet. The new tubes are replaced, care 
being taken to see that the tubes are not too loose in the 
tube hole in the shell, and if found to be too loose, a 
suitable metal shim should be inserted between the tube 
and the hole in the sheet. 

The tubes are then expanded and properly flared at 
both ends, due eare being taken that the ends of the 
tubes extend between 0.25 and 0.5 in. through the sheet 
for proper flaring. 

In the modern Stirling boiler, the tube layout is such 
that it is only the defective tube that has to be removed. 

3. In the B. & W. boiler, the hole where the cross 
boxes unite with the sheet is not so large as the eross 
boxes, and the cross boxes being riveted to the shell, act 
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FIG. 1. ADAMSON RING 
FIG. 2. CROSS BOXES RIVETED TO SHELL OF B. & W. BOILER 
FIG. 3. BUTT AND DOUBLE STRAP TYPE OF JOINT ON LON- 
GITUDINAL SEAM OF MASSACHUSETTS STANDARD 
HORIZONTAL TUBULAR BOILER 


as a reinforcing ring, and thus strengthen the opening 
that is cut in the shell to which they are riveted. Figure 
2 shows this. Again, the holes in the cross boxes are 
drilled. 

While considerable metal is cut out where the water 
leg is secured to the shell in the Heine boiler, the fact 
that practically all such material is put back in the form 
of throat stays, makes that portion as strong as the shell. 
Then again, the stiffening effect of the water leg itself 
where it unites with the shell must be considered. Now, 
the practice is to rivet 3 pieces of plate, at least as thick 
as the shell plates, across the opening, which amply rein- 
forces it. 

To prove it, measure the area of plate cut out, its 
thickness and tensile strength. Then do likewise with 
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the throat stays and it will be found the throat is of 
such strength that it is not a factor in determining the 
safe pressure. 

The safe pressure in the water leg is determined by 
figuring that the total pressure on a rectangle between 
staybolts is to be taken care of by one bolt. The formula 
would then be, 

WP=(CA,) ~ [(P, X P,) — A]. 

W P = working pressure ; 

P, and P, = pitch of staybolts in 2 directions ; 

A =area of stay at root; 

A, = next cross-sectional area of bolt; 

C = constant 6500 up to 114-in. bolts. 

Assuming 11/4-in. bolts, the area at the root of the 
staybolt will be 1.25 sq. in. = A; the net cross-section of 
the staybolt will be 1.23 sq. in. = A,, and we will assume 
the pitch as being on a square, 4.95 in. on the side. 

From these values, we find the safe pressure on the 


water leg to be, 














F 


| 
— 


O 
a 
== 
O 
: 














INSIDE STRAP END SCARFED FOR CALKING 


Working pressure = (6500 X 1.23) + [(495 xX 
4.95) — 1.25], which works out to 342 lb. per sq. in. 

Now, to determine the strength of the longitudinal 
and girth seams, we use the regular equations for these 
strengths, assuming the efficiency of the longitudinal 
joint to be 85 per cent, and that of the girth seam 47 per 


Tensile strength of the plate is 55,000 Ib., thick- 
For 


FIG. 4. 





cent. 
ness 9/16 in., diameter of the steam drum 48 in. 
the longitudinal joint we then have, 
(t x TS. x E) + (r X f) 
where t = the thickness of the shell; 
T. S. = the tensile strength ; 
E =the efficiency of the joint; 
r = the radius of the shell; 
f — the factor of safety, which is taken as 5. 
Substituting these values, we get, 
(9/16 X 55,000 « 0.85) + (24 X 5) 
which works out to 222 lb. per sq. in. working pressure. 
For the girth seam, the formula will be the same as 
for the longitudinal seam, multiplied by 2. We must, of 
course, take into account the difference in efficiency of 


the joint. We then have, 
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(9/16 < 55,000 « 0.47 & 2) + (24 X 5) 
which works out to 242 lb. per sq. in. working pressure. 

From the inspection of the 3 values for safe working 
pressure, it is seen that the longitudinal seam is the 
weakest part of the boiler, as is almost always the case. 
Crosswise the drum is stronger than longitudinally, so 
that the metal removed, in making a connection for the 
water leg, does not increase the strain on the metal to 
any material extent. 

4. There are 3 thicknesses of plate where the cir- 
cular and longitudinal seam come together. Where the 
seam is on the outside course, the outside strap and the 
outside and inner courses are riveted, the inside plate 
being cut off as shown in Fig. 3. 

On the inside course, the outside strap end is scarfed, 
as shown for calking, and the inner and outer courses are 
united as in Fig. 4, the inner strap being carried through 
the joint. 

5. The Massachusetts laws in regard to boiler con- 
struction are considered standard in many localities, and 
a boiler may be built in strict conformity to the law and 
not be stamped ‘‘ Mass. Std.’’ when it is to be located in 
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SHOWING FLANGE OF HEAD TURNED TO SUPPORT 
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FIG. 5. 


another state. If such a stamp cannot be found, then 
a person familiar with the construction required by the 
law, can determine whether the boiler in question is up 
to the standard, by carefully inspecting inside and out 
before passing judgment. 

6. In the B. & W. boiler, the weight of headers and 
tubes and mud drum is sustained entirely by the nipples 
which. connect the cross. boxes and the headers. The 
weight of water in these adds to the load carried; and 
the whole is put under pressure. All this, with the ex- 
pansion and contraction strains, puts severe duty on the 
nipples. 

The tubes are made of No. 10 gage stock, for pres- 
sures up to 210 lb., and No. 9 gage for pressures between 
210 and 260 lb. Number 9 gage is used for nipples be- 
cause it is heavier than the usual tube stock and can, 
therefore, better carry the load. 

A tube cut to be used as a nipple would not be so 
reliable and thus the element of danger would be in- 
creased. .. 

7. When the external diameter of furnace of an 
internally fired boiler is over 38 in. in diameter, the 
departure of the curve of the furnace from a straight 
line is so slight that such surfaces are regarded as a 
plain flat surface and stayed accordingly. 
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When a pitch is required not over 8.5 in., and is not 
in the table of boiler rules, it may be found like this: 

S is equal to the square root of (66 x [t + 1]?) + 
P + 6. 

Where S = maximum pitch of staybolts in inches; 

t= thickness of plate in sixteenths of an 
inch ; 
P = working pressure in pounds per sq. in. 

To solve the formula: 

We know the thickness of the plate in sixteenths of 
ah inch, and to this we add 1. This sum is squared or 
multiplied by itself and then by the constant 66. This 
product is divided by the working pressure in pounds, 
and to this quotient we add 6. We then extract the 
square root of this, and the result is the pitch of the stay- 
bolts in inches. 

8. The flange of the head where it is turned has 
sufficient staying power to support the head for a dis- 
tance toward the center of the boiler of 3 in., and may 
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be illustrated as in Fig. 5, the distance between the 2 
circles being 3 in., regardless of the diameter of the 
boiler. 

The tubes can also care for the load on the head for 
a distance of 2 in. above the top of the top row, as 
represented. 

The remaining area must be sustained by the braces. 
The rule given by the Board of Boiler Rules is as ac- 
curate and simple as any, and may be interpreted as 
follows: 

(4 times H? - 3) times the square root of ({2R — 
H] — 0.608) = area of segment to be stayed. 

H = distance from tubes to shell in inches minus 5 in. 

R=radius of the boiler minus 3 in. 

An example will serve to make the application of the 
formula clear. Diameter of boiler 84 in. Height from 
tubes to shell 27 in. 

H=27 — 5 = 22. 

4X 22? +3 = (4 X 484) + 3 = 645. 

R= (84 + 2) —3= 89; (2 X 39) + 22 — 3.54. 

3.54 — 0.608 — 2.932. 

V7. 2.932 = 1.66. 

645 XX 1.66 = 1070 sq. in. — area to be stayed. 

9. Finding the efficiency of the ligament is on the 
same principle as figuring the strength of. the sheet be- 
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tween 2 rows of rivets. When the pitch or center to 
center distance on every row is equal, the formula is: 
(p — d) ~ p = efficiency. 
p = pitch of tube holes in inches, 
d = diameter of tube holes in inches. Fig. 6. 
If the tubes are pitched 5.5 in., and the tube holes 
are 3.5 diameter, the efficiency is, 5.5 — 3.5 —- 5.5. 
5.5 — 3.5 = 2; 2 + 5.5 = 0.364. 
When the pitch of any one row of tubes is unequal 
(P — nd) ~ p = efficiency of ligament. 
P = unit length of ligament in inches from the cen- 
ter of the outside tube of narrow pitch to center 
of tube on the greater pitch, as in Fig. 7. 
n= number of tube holes in length P; 
d= diameter of tube holes in inches. 
P=12 —2 X 3.5 + 12 = 0.416 effic. 
When the shell is drilled for tube holes in a line 
diagonal with the axis of the shell, the formula is P — d 
—-p, Fig. 8. 

















FIG. 9. UNSTAYED HEAD HAS TENDENCY TO BULGE 


P = diagonal pitch of tube holes in inches; 

d = diameter of tube hole in inches; 

p = distance between rows of tubes longitudinally. 

Example :—Diagonal pitch of holes, P = 6.42 in.; 
diameter of holes, d = 4 in.; distance between rows, 
p = 5.75 in. 

(6.42 — 4) + 5.75 = 0.42 efficiency. 

10. When a pressure is applied to a boiler head that 
is unstayed, the tendency is for it to bulge, as shown in 
Fig. 9. When an angle iron is united ‘to the head, 
owing to the greater cross section of the angle iron, the 
head is stiffened against bulging. Now, it must be ap- 
parent that the angles are in reality beams, and an appli- 
cation of the rules governing beams will apply here. 

In figuring the strength of a beam, the weight to be 
supported is applied as a uniform load, and is equal to 
the pressure per square inch times the total area to be 
stayed. This load must not be greater than the safe 
uniform load for the angle iron considered as a beam. 
Since its effect is small, the foot of the angle iron, which 
is riveted to the head, is neglected, and only the web is 
considered as having staying value. We then have, 

W=pxA=(4Xf Xb Xh’) + 3b 

Where W is the total load; 

p is the pressure ; 

A is the area to be supported ; 

f is the safe fiber stress, taken as 16,000; 

b is the thickness of the angle ; 

h is the height of the angle; 

L is the length of the angle iron. 
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Assuming a 30-in. diameter boiler, which has an area 
to be stayed above the tubes of 143 sq. in., and is to 
carry 100 lb. pressure,—the simplest method is to assume 
an angle iron and see how the working load that it will 
carry compares with the load to be supported. 

In this case, p X A = 14,500. Working out the 
other side of the equation for an angle iron with web 
41% in. high, 8 in. thick, and with 2 angles set back to 
back, we have as the right-hand side of the equation, 

(4 & 16,000 * % X& 45) + (3 X 21), the length 
of 21 in. being determined by inspection of the drawing 
of the head of the boiler. This works out to 7700 lb. 
for one angle, and for the double angle it would be twice 
this, or 15,400 lb., which is greater than the load to be 
carried, so that this staying will be safe. 

11. The thickness of a concave head formula is: 

t= (R * 5 X P) + 0.6 (T.S.); 

R = one-half radius to which head is bumped; 

P = working pressure in pounds for which head is 
designed ; 

T.S.— tensile strength of sheet ; 

t — thickness of head in inches. 

If the T.S. of a sheet is 55,000 lb., and the pressure 
P is 100 lb., and the radius to which it is pumped is 54 
in., the R will be, 54 — 2 = 27; and, (27 * 5 & 100) + 
(0.6 < 55,000) = t = 0.409 in. 

For a convex head, in which the factors have .the 
same values as above: 

= (RX 5 X P) +T.8. 

12. Experiments show that pop valves rise from 
0.05 in. to 0.07 in. when discharging their rated eapac- 
The ball and lever valve will rise 0.02 to 0.05, 


ity. 
P. E. Merriam. 


somewhat less than the pop valve. 


Kv.a. Rating of Electrical Transformers 


I sHOULD greatly appreciate an explanation as to the 
kv.a. rating of electrical transformers, how it is figured 
and for what reason so rated. E. E. W. 

A. In regard to the rating of electrical transformers, 
you understand, of course, that the voltage is determined 
by the windings put on; that is, if a transformer has a 
rating of 500 kv.a., 2300 v. to 110, the windings are pro- 
portioned to take 2300 v. on the primary side from the 
transmission lines, and the secondary windings to give 
110 v. for distribution on the lighting mains. 

If we were dealing with direct current machinery, 
such a transformer would be capable of delivering 500 
kw., or 500,000 w., would take on the primary side, at 
2300 v., about 217.5 amp., and would deliver on the 
secondary side, about 4500 amp.) 

With direct current, the voltage and current would 
be in phase, so that this would give the full 500 kw. 
In the alternating work, if induction motors are used 
for a considerable part of the load, the current and volt- 
age are likely to be thrown ‘‘out of phase,’’ as it is 
called; that is, the electromotive force leads the current, 
beeause the flow of current is delayed by the inductive 
action of the circuit. This relation we express by the 
power factor. 

On a well loaded system, which has the induction of 
the motors corrected by a synchronous condenser, which 
is really a synchronous motor with the field over-excited, 
we may have a power factor as high as 95 per cent, or 
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0.95. This means that the current is so nearly in phase 
with the electromotive force that the power delivered 
will be 0.95 of that furnished by a direct current cir- 
cuit, having the same voltage and current, or an alter- 
nating current circuit in which the voltage and current 
were in phase; that is, the current rises and falls exactly 
in time with the rise and fall of the electromotive force. 

In a system where there is no attempt to neutralize 
the induction effect of the motor load, and which has a 
large proportion of motors to lights, the power factor 
may drop as low as 0.7, which would mean that fhe 
power delivered is only 0.7 what it would be if voltage 
and current were in phase. The heating in a trans- 
former is proportional, however, to the current. 

If in the transformer mentioned, we should try to 
draw 500 kw. from the secondary when the power factor 
was 0.7, we would have to take 4500 0.7 = about 6430 
amp. . The heating effect is proportional to the square 
of the current, so that we should increase our heating 
in the ratio of 64? to 457, or’ twice the amount of energy 
would be used in heating the transformer that might 
properly be taken care of. Evidently this would cause 
a rise in temperature, which would injure the insulation. 

For that reason, the transformer is rated in kv.a., 
or kilovolt-amperes, which means that we must watch the 
volts times the amperes divided by 1000, in determining 
the load that the transformer can carry, instead of 
watching the wattmeter; because if the power factor is 
low, in order to get our kilowatt rating, we might draw 
a current far in excess of what the transformer could 
safely stand. A. L. R. 


Safety Devices on Throttling Governors 


How po the safety devices on some of the most com- 
monly used throttling governors work ? M. I. 8. 

A. There are a number of different devices used by 
the several manufacturers of throttling governors for 
rendering the governor safe in case of breaking of the 
belt or other similar accident. 

The one most usually found is that of an idler which 
runs on the belt so that in case the belt breaks, this 
idler will drop by gravity and in doing so, will act upon 
the governing valve in such a manner as to close it. 
Some manufacturers use a spring which is kept in ten- 
sion continually by a simple device by which it is wound 
up and when the idler drops, the latch which retains the 
tension of the spring is released and the spring then 
closes the valve inside of the governor either wholly, or 
at least enough so that the speed is below normal. 

Other manufacturers depend wholly on the weight 
of the idler itself to close the valve. 

Another type of throttling governor has a flange ex- 
tending beyond the gears on the vertical pinion, which 
rides on top on a similar but smaller extension on the 
horizontal pinion. The tension of the belt when the 
governor is ready to operate maintains this position as 
long as the belt is whole; but. as soon as it breaks or 
stretches abnormally, as it does when the lacing begins 
to come undone, a simple spring throws the gears out 
of mesh, allowing the vertical one to drop far enough 
to closé the valve enough. to reduce the speed of the 


engine below normal if not to stop it altogether. 
G. H. WaLace. 
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Problems For Discussion By Readers 








Wit: Wedd Vou: Gu if Vee Had Thee Conditun To Mad? 
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Corliss Engine Cards 
ACCOMPANYING cards were taken from a 12 by 30-in. 
Vilter Corliss engine running 90 r.p.m., with an aver- 
age of 90 lb. steam pressure. The steam pipe on the 
engine is 314 in., to ell 5 ft., and from there to boiler 
15 ft., it is 4-in. pipe with 2 ells and 2 valves. The 
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CARDS TAKEN BEFORE SETTING VALVES 

















FIG. 1. 





MEDIVII LOAD 














FIG. 2 


FULL LOAD 











FIG. 3 











FIG. 2. MEDIUM LOAD CARDS FIG. 3. FULL LOAD CARDS 
engine is used to run a flour mill and dynamo. The 
voltage varies from 2 to 5 v. each revolution. Can any 
reader tell me how to improve the ecard or the running 
of the engine? 


TT 
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Figure 1 shows the way the engine was when I came 
here about 2 months ago ard had run that way over 
8 yr. J. M.S. 


Cause of Wear on Cylinder 


I sHouLp like the opinion of some of the readers of 
Practical Engineer in regard to the trouble I am having 
with a 14 by 32-in. cylinder of a Corliss engine. 

' Two years ago, on account of being worn badly on 
the top, the cylinder was rebored and [I find that it is 


now in a worse condition than it was before. 


W. J. Mz 


What is Wrong ? 


THE ACCOMPANYING illustration shows clearly 2 er- 
rors whieh would not be passed by the Massachusetts 
Rules. To test your knowledge, point out these faults 





AN INSTALLATION NOT ENTIRELY ACCEPTABLE IN 
MASSACHUSETTS 


and give your reasons why the Massachusetts Rules are 
correct on these points. a .@, 


Correction Note 


OUR ATTENTION has been called to a typographical 
error which appeared in the Oct. 1 issue. On page 987, 
the first word of the ninth line of the article, Buckeye 
Engine Diagram, should be ‘‘events’’ instead of ‘‘ wants”’ 
as it was printed. 
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Opinions 


In a recent issue a correspondent expressed reluc- 
tance to give an opinion on a certain power plant condi- 
tion because such discussion gives rise to ‘‘unending 
opinions’’ all which, while differing widely, might be 
reasonably right. 

While there is some natural aversion to having one’s 
opinions combated by another fellow who has good argu- 
ments on his side, it is largely through such discussions, 
which many readers find of great interest, that the 
truth is made to appear. Opinions of readers are of 
quite as much interest as those of editors and often give 
a fresh viewpoint because of the daily contact or unusual 
experience on the work. 

So that, although both sides to a discussion may be 
right from different standpoints, the readers profit by 
getting both sides and the different conditions. Any 
engineering topic, which is live enough to arouse dis- 
cussion, has many angles; there are various ways of 
doing things, installing machinery and piping, caring 
for machinery, inspection, repairs, testing; some instal- 
lations are wrong in the first place, because the designer, 
who may have been in a drafting room miles away, did 
not grasp all the conditions. The man on the job finds 
the trouble, and if he puts his problem before the pro- 
fession, he benefits all hands, not only by ealling atten- 
tion to the wrong first design, but by getting ideas of 
various fellow engineers as to a proper remedy. If he 
overcomes his difficulty by his own ingenuity or’ by 
adopting somebody else’s suggestion, he can again help 
the profession by telling how he did it. ‘Such sugges- 
tions, discussions, opinions and solutions are an impor- 
tant means of engineering advancement and no engineer 
should hesitate to test the soundness of his opinions by 
subjecting them to the discussion of others for the benefit 
of all. 


APPOINTMENTS have been made in the College of 
Engineering of the University of Illinois as follows: 


In the Department of Architecture, Wm. D. Foster 
and Ralph S. Fanning, Instructors in Architecttral De- 
sign; Wm. M. Stanton, Instructor in Architecture; Wm. 
S. Wolfe as Instructor in Architectural Engineering. In 
the Department of Civil Engineering, Chas. A. Ellis as 
Assistant Professor; in the Department of Electrical 
Engineering, John W. Davis as Instructor; in the De- 
partment of Mechanical Engineering, Leroy A. Wilson, 
Assistant in the Experiment Station; Horatio S. Me- 
Dewell, Instructor, and Edwin Frank, Instructor. In 
the Department of Mining Engineering, Alfred C. Callen 
as Instructor; in the Department of Physics, Wm. H. 
Hyslop as Assistant, Chas F. Hill, Part Time Assistant, 
and Paul L. Bayley, to a similar position. In Theoretical 
and Applied Mechanics, Wm. J. Putnam as Instructor, 
and Harrison F. Gonnerman, transferred to the Experi- 
ment Station. Research Fellowships in the Experiment 
Station have been awarded to Jasper O. Draffin, Walter 
A. Gatward, Thomas E. Layng, Lester C. Lichty, Wm. P. 
Lukens, and Everett G. Young. 
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News Notes 


At BEECHER, ILL., the addition to the electric light 
plant is nearly completed, and Beecher will have a plant 
which will be adequate for lighting purposes for a num- 
ber of years. 


Water B. SNow announces the removal of his of- 
fices to rooms 511-516, in the new Federal Street Build- 
ing, 136 Federal St., Boston, Mass., where his organiza- 
tion will act as publicity managers and general adver- 
tising agents. 


THE FOLLOWING OFFICERS compose the directors of 
Graphite Lubricating Co., Bound Brook, N. J., since 
changes were made owing to the death of its President, 
Chas. H. Libbey: 

William W. Smalley, President and Treasurer; Leigh 
S. Bache, First Vice Pres. and Gen. Mgr.; Spencer 
Weart, Second Vice Pres. and Sec.; George O. Smalley, 
Asst. Treas. and Asst. Gen. Mgr. 


THE NEW POWER HOUSE of the Hershey Transit Co., 
Lebanon, Mich:, that, with an adjoining cottage, has cost 
in the neighborhood of $10,000, is rapidly nearing com- 
pletion and the contractors will shortly turn it over to 
the company, which has received 2 carloads of gen- 
erators and necessary machinery that will make power 
to propel the cars on the line between Lebanon and Hum- 
‘melstown. The plant is built of cut stone, is along the 
Hershey right of way about 3 miles southwest of Leb- 
anon, and has been constructed by the local firm of 
Stohler Brothers. 


At Easr Pirrsrorp, Vt., the new power station of 
the Pittsford Power Co., an auxiliary of the Rutland 
Railway, Light & Power Co., is now practically com- 
pleted. It.contains one turbine generator unit already 
installed which gives a 2000-hp. capacity. It is the in- 
tention of the company to move the unit now running 
at the temporary plant, which is of the same capacity 
as the other, to the new station. The pipe line extend- 
ing from Chittenden dam to the new station is com- 
pleted and it is expected to take power from the new 
plant shortly. | 


THE BUILDINGS OF the Texas Power and Light plant 
power house. in East Waco are practically complete on 
the exterior. Installation of machinery is now going 
forward rapidly. An interesting feature in connection 
with the work is the laying of miles of fiber pipe as con- 
duits. These pipes are laid in concrete beds, several 
miles of pipe being laid frequently in a bed 50 ft. long. 
No definite time has been set for the completion of the 
plant, except the time limit given by the city commis- 
sion, Dee. 1. It is believed, however, that the plant will 
be in operation by the latter part of November. 


THe $70,000 pLant or the Easton Merchants’ Ice 
Co., Easton, Pa., is completed and ice is now being made 
and served to some of the company’s patrons. The 
plant is one of the most modern and best equipped in 
the State. It manufactures its own electricity and has 
many features not generally found in establishments 
of this kind. The main building is of brick, 75 by 120 
ft., to the west of which is the ice storage room, with a 
capacity of 1200 tons. The entire building rests on 
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piling. While the plant has a rated capacity of 50 tons 
per 24 hr., it will produce from 60 to 65 tons. 

Sanitation is the keynote governing the operation of 
the plant. The flooding system is employed. 


Ir IS EXPECTED that the new addition to the Ft. 
Wayne, Ind., eleetric light and power plant will soon 
be ready to put in commission. Aside from some ‘‘clean- 
ing up’’ Contractor Max Irmscher, who constructed the 
addition to the building, has completed his work. The 
big 3000-kw. turbo-generator and the massive condenser 
have been installed on their foundations and the great 
mass of detail work is now under way. When the addi- 
tional equipment is put in condition, the municipal elec- 
trie plant will be one of the finest and most complete 
in the country and will have a capacity equal to any 
demand that can be made upon it for several years. 


Work ON THE NEw hydro-electric power plant for the 
American Woolen Co., in West Fulton, N. Y., has so far 
progressed that officials of the E. W. Pitman Contracting 
Co., said recently that the big undertaking would be fin- 
ished in about 6 weeks. The electric plant, which has 
been under construction since the fall of 1912, is de- 
signed to. meet the increased power demands of the 
woolen factory. The total cost of the work, including 
the installation of machinery, will approximate $450,000. 
It is said that when finished the project will be the 
largest water power undertaking on the Oswego River, 
including the big generating plant partly completed at 
Minetto. The plant is constructed on a scale sufficiently 
large to accommodate 5 1500-hp. generators, giving a 
total horsepower of 7500. 


It IS REPORTED that within a few days current will 
be generated at the new power plant of the Galva (IIl.) 
Electrie Light Co. and will be utilized not only in Galva. 
but will be transmitted to the surrounding towns of 
Oneida, Altona, La Fayette, Cambridge and Bishop Hill. 

The Galva Electric Light Co. was organized about 
one year ago with a eapital stock of $150,000 and hav 
ing as president, E. L. Brown, vice-president and man 
ager, E. O. Brown, and H. C. Pollitz as secretary and 
treasurer. 

Built of brick with conerete foundations and floors. 
the power house, the dimensions of which are 96 by 56 
ft., contains 2 204-hp. boilers and an 18 by 36-in. Corliss 
engine driving a 250-kw. General Electric generator. As 
soon as is possible to do so, the company expects to 
install a second unit, one which is at present operating 
at its Cambridge plant; and eventually, as the load de- 
mands, another set the same size as the first will be 
added to the equipment. 

Large numbers of farmers living along the trans 
mission lines have agreed to use current, and up to the 
present no less than 40 farmers’ homes have already 
been wired and are ready for connection. 

SEALED PROPOSALS will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until Oct. 27, for construction including me- 
chanical equipment and lighting of the post-office build- 
ing at Carnegie, Pa. 

Bips WILL soon be invited for the power house equip- 
ment for the Home for Indigent by Architect Johnson 
fession, he benefits all hands, not only by calling atten- 
acting under Director Harte of Philadelphia, Pa. 


























A New Turbine Cleaner for 
Fire-Tube Boilers - 


HE illustrations show a new type of air or steam 

turbine-driven vibrator knocker head for dislodg- 

ing scale from the outer surfaces of tubes in re- 
turn-tubular boilers. This cleaner also removes the soot 
from the inner surfaces of the tubes. The soot is 
loosened by the vibrating knocker and is blown out of 
the tube ahead of the cleaner by the steam or air exhaust- 
ing from the front of the turbine. 





FIG. 1. VIBRATOR HEAD ATTACHED TO AIR OR STEAM DRIVEN 
TURBINE 


Figure 1 shows the knocker head, which is made of 
3 parts: a cylindrical body somewhat smaller in diam- 
eter than the boiler tube, and an eccentrically pivoted 
lever carrying a clover shaped knocker on a stud at its 
free end. The lever fits flush into a triangular recess 
in the forward face of the main body, the free end swing- 
ing in an are through the center of the head. 


OUTSIDE CASE PADOLE REAR BUSHING 





FRONT BUSHING 


INSIDE CASE OR SHELL 
ROTOR AND CENTER BOLT 


FIG. 2. SECTIONAL VIEW OF TURBINE 


The 3 hammer faces of the knocker are shaped to fit 
the inner cireumference of the boiler tube, thus giving 
a large area of contact with the tube. This advantage 
permits the hammer being made heavy and a firm blow 
struck without injury to the tubes, and giving success 
in loosening stubborn scale. 

The head is driven at high rotative speeds; the eccen- 
trically pivoted lever carrying the knocker is thrown 
from side to side and the knocker caused to revolve on 
its axis at each contact with the tube, giving a resultant 
gyratory motion to the knocker, causing it to hit all 


Power Apparatus in Shop and Market 
New Ideas In Making, Buying and Selling 
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points of the interior cireumference of the tube. The 
cleaner is fed into the tube by the flexible rubber hose 
furnishing the air or steam pressure, the revolving mo- 
tion of the head eliminating the necessity of turning the 
cleaner by twisting the hose. The motor for driving the 


head is intended for either steam or compressed air and . 


is of the rotary engine type. The air or steam strikes 
upon radial paddles, giving a high rotative speed to the 
shaft. The paddles themselves are continually held out 
by the air or steam which is admitted to a chamber 
behind the paddles so that they always form a tight fit 
with the case. The motor has 4 paddles, 2 of which are 
always under pressure, making it impossible for the 
motor to stall. 

All wearing parts are made of high carbon steel care- 
fully tempered and ground to fit. The wear is very 
slight; but, as all parts are machined to jigs, they can 
be easily replaced. 

A specially designed oiling device which is furnished 
as an extra for these motors, mixes the oil with the air 
or steam supply, thoroughly blowing it into all the bear- 
ings and rubbing parts. 

This turbine tube cleaner is manufactured by the 
Lagonda Mfg. Co., of Springfield, Ohio. 


Excellent Example of Slack Belt 


HAT slack belts on short centers are quite practical 
is conclusively proved by this photograph, which 
shows a 5-in. single leather belt transmitting power 

from a 15-in. to a 33-in. pulley. The distance, center to 
center of shafts, is only 5 ft. The speed of the driving 
pulley is 500 r.p.m. 





UNUSUALLY SLACK BELT 


This belt, operating in the engine room of the Lam- 
beth Public Baths, Kennington Road, S. E., England, 
drives 2 36-in. towel washing machines, 1 36-in. fan, 1 
36-in. roller mangle and 1 38-in. hydro-extractor. 





serviceable. loose-leaf cover in which these tables ft exactly. will he sent vou for 230 cents in currency or ctamnc 


These tables contain data especially worked out or carefully selected that are vital to your work. You may need them at any time and should 


preserve them A  handv. 








PRACTICAL REFERENCE TABLES 1045 






























































































































































Ty! ! 
3 a PRAGTICAL 1 ‘ PRAGTIGAL ° 
a ENGINEER os ENGINEER 
» ICHart VIII. Power Capacity or TRANSMISSION Bexrs| 
~v 
ae -~ | 
ae O° 
oa I EXPLANATORY NOTES ON 
£ 2 uj | FLANGED FITTINGS 
3 K 
5 3 | 1—Standard and extra heavy reducing elbows carry same dimen- 
> > | sions center to face as regular elbows of largest straight size. 
go z 
“ Y | 2—Standard and extra heavy tees, crosses and laterals, reducing 
P| i | on run only, carry same dimensions face to face as largest straight 
oe a 
Ww size. 
n 
& = | ul | 38—If flanged fittings for lower working pressure than 125 Ib. are 
x § ] S | made, they shall conform jin all dimensions, except thickness of shell, 
) ‘ &- | to this standard* and shall have the guaranteed working pressure 
v2 M | cast on each fitting. Flanges for these fittings must be standard 
eo di . 
o imensions. 
o 
c 5 | Q | 4—Where long radius fittings are specified, it has reference only to 
>,“ | 4 | elbows which aré made in 2 center to face dimensions and to be 
& 3 | | known as elbows and long radius elbows, the latter being used only 
kK h ified 
re) when so specified. 
3 >| a | 5—All standard weight fittings must be guaranteed for 125 Ib. 
Ow <x | working pressure and extra heavy fittings for 250 lb. working pres- 
> § k } sure, and each fitting must have some mark cast on it indicating 
a § the maker and guaranteed working steam pressure. 
do k | 6—All extra heavy fittings and flanges to have a raised surface of 
1/16 in. high inside of bolt holes for gaskets. tandard weight fit- 
5° /16 in, high inside of bolt holes f k Standard weight fi 
S 5) | tings and flanges to be plain faced. Bolt holes to be % in. larger 
7 = in diameter than bolts. Bolt holes to straddle center line. 
mo ny ] 
5 aa N | 7—Size of all fittings scheduled indicates inside diameter of ports, 
> >| & except for extra heavy fittings 14 in. and larger when the port diam- 
° 3 | S | eter is % in. smaller than nominal size. 
ys S | | 8—The face to face dimension of reducers, either straight or 
id | 2 | eccentric for all pressures, shall be the same face to face as given in 
v = 
“= + table of dimensions. 
ays} ae | 
en | 7 
ae | : | 
Lond 
~~ 9 W/OTH IN | 
os | PRAGTICAL l PRASTICAL i 
ie ” ENGINEER - = ENGINEER 
o > ° 
33) Sranparp FLANGED Firtines Straight Sizes l ART Rol Ed hel bl Rod Rad fod cd aii bl2 || 2 
FEN 2 eo | 2 
4 a4 Aad FA 4 2s stocsthiel| & 
ze! | 7 | Lbazle|s/Slslslgislelslelsielsiels || # 
3 | H : | Sees \relSizlelslelelslslelsisiels || © 
| yA i A &o35 ra oa wife a w 1 9g 
q sl on ns Na = oid jz[elelale/ei/eleleislsleisials || z 
3 ° ° Mid re | or tt —_,-——}] | 
. 3! | 58 slslelels{8lslelsislelsielels || 2 
Sp a -_ Bey zi Gm RSE 7 “ay - - i = | _ 
ou | | - lelsislalslslsisisisjaleleisis || g 
$31 | * frslslelstelel | | lelelsisis || @ 
poms baal es o> | om BS Gad hud 4h} C4 
o 6] | =lelsl=l=lsle —Tetutete lh | 
={8/Sie/o/2/% S{S/S|F/F |) ow 
33! =[s[Sl[=|s[sls sls[s[sls | o> 
satel Pd 6 Aaadl dost Bien a SD SR Bacall a dl Al | om 
ted | mito!) =] wl 2] wlelelale | FS 
so! ] Jom | to] 2) | ow! 2] 0 e/=|e/*|* ad 
we} eg vad ee ee Ee Ee RE ee A ae 
2! | elstsiele(slel | |_lelelelele ide 
— — —— ee — ——} —__— — a _ ——) | 2, 
3$ | la fole|=[wlalo wl Slelolm |g 
3 jae |) DS] ce] om] wo] to -j=("/ 8/8 em 
rE Fa P| ou & oS Se Se ee yp Per eee || ®t 
3.8 | | =) 2] 5}=/2)8)¢ slslelele 85 
—_ a — - 
eo =v _ re 5 Q 
«3 | =|3/8//2/S]s s/2/s/3/3 | -& 
2 tT otatctatcl TT telelelale le? 
oq! | zlefel~|s/sls] | | [efelelels |e, 
! =lslelsleletel | | [slalelals | 5 
£4 1 eee lelele] | | leizieisis | 2 
= | | sj2[s/ele/s}s s}3fsiz|s | 2 
8 a | | ctetctatel | | laldlclatet © 
ofl | 2/2/3/°/ 312) SEs] ae | | 
7 Oe) dl an ea El || ow 
a2 | | zlslelzle|s]s sizje{s|s | 3 
So| | elelMlwalala ulzisiele i & 
EY | oo} OO] SL] el oe] | o/Sje}e]/e | x 
4 
| 
#3) | zle/S}sis}ale staiz{e/2 |» 
ea] 3 = S | 3 
1 | hood Be Od ee ee elelalsin Il o 














1046 


EXPLANATORY NOTES 


9—Square head bolts with hexagonal nuts are recommended. For 
bolts, 15g in. diameter and larger, studs with a nut on each end is 
satisfactory. Hexagonal nuts for pipe sizes 1 to 46 in., on 125-lb. 
standard, and 1 to 16 in. on 250-lb. standard can be conveniently 
pulled up with open wrenches of minimum design of heads. Hexag- 
onal nuts for pipe sizes 48 to 100 in. on 125-lb., and 18 to 48 in. 
on 250-lb. standards, can be conveniently pulled up with box 
wrenches. 


10—Twin elbows, whether straight or reducing, carry same dimen- 
sions center to face and face to face as regular straight size ells and 
tees. Side outlet elbows and side outlet tees, whether straight or 
reducing sizes, carry same dimensions center to face and face to 
face as regular tees having same reductions. 


11—Bull head tees or tees increasing on outlet, will have same 
center to face and face to face penne as a straight fitting of 
the size of the outlet. 


12—Tees and crosses 9 in. down, reducing on the outlet, use the 
same dimensions as straight sizes of the larger port. Sizes 10 in. and 
up, reducing on the outlet are made in 2 lengthsdepending on the size 
of the outlet as given in the table of dimensions Laterals 3% in. 
and down, reducing on the branch, use the same dimensions as 
straight sizes of the larger port. 


18—Sizes 4 in. and up, reducing on the branch, are made in 2. 


lengths depending on the size of the branch as given in the table of 
dimensions. The dimensions of reducing flanged fittings are always 
regulated by the reductions of the outlet or branch Fittings re- 
ducing on the run only, the long body pattern will always be used. 
Y’s are special and are made to suit conditions. Double sweep tees 
are not made reducing on the run. 


14—Steel flanges, fittings and valves are recommended for super- 
heated steam. 
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BASE EQUALS 2.05 TIMES BASE FOR CHART 2 ETC. 


N—Size of bolts. 
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Before treating with Cling-Surface, great difficulty 
was experienced in keeping this belt on the pulleys, 
even with much tension; the great tension caused the 
bearings to overheat, a trouble that was enhanced by 
the high temperature in the engine room—100 deg. F. 
at the time the photograph was taken. 

The exceptional slack made possible by the use of 
Cling-Surface has permitted the removal of all initial 
tension except that due to the weight of the belt and 
has been the means of a 25 per cent increase in the pul- 
ley contact areas. The belt no longer runs off the pul- 
leys. for there is no slip. 





New Electric House Pump 


SOMEWHAT novel type of electric pump for resi- 
A dence use has been designed by the Fort Wayne 
Engineering & Mfg. Co., Fort Wayne, Ind. 

As shown in the accompanying illustration, the 
pump, pressure tank and all accessories are mounted 
on ‘a bed plate forming a self-contained unit requiring 
only connection to the service pipes and lighting circuit 
to be ready for operation. The pump is driven by a 
small Westinghouse electric motor, which is mounted 
above the floor from dirt and water, and belted to a 
ecountershaft geared to the pump. The gears are en- 
closed within the cast-iron stand on which the pump and 
motor are mounted. 





ee 














PAUL ELECTRIC HOUSE PUMP 


Included with the outfit are an automatic pressure 
controller which keeps the pressure within the tank ad- 
justed from 30 lb. minimum to 50 lb. maximum. 

These pumps are furnished in sizes of 150 and 300 
gal. per hr., with tanks of from 66 to 220 gal. capacity. 
The trade name of this pump is the Paul Electric House 
Pump. 


THE IMMENSE water-power plant at Grand Falls, on 
the St. Croix, above Calais, Me., will furnish power for 
operating the mill of the St. Croix Paper Co. at Wood- 
land. 
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Books and Catalogs 


Heat Engines. By Allen and Bursley; New York, 
1914, second edition; 313 pages, 26 tables and 185 illus- 
trations; price, $3. 

Due to the advance in heat engines which has taken 
place since the first edition of this text was placed on the 
market, the authors have deemed it advisable to issue 
another or second and improved edition. 

Most noteworthy among the changes is the addition of 
the subjects of the Stumpf Uniflow Engine and the 
Humphrey Gas Pump. 

Considerable space has been given to the recent devel- 
opments in steam turbines and gas engines, particular 
attention being given the Curtis and Parsons turbines 
and the Diesel oil engine. 

In general, it is noticeable that the entire book has 
been improved upon both in text and illustrations. 


FROM UNIVERSAL LUBRICATOR CO., of Phil- 
adelphia, we lately received a booklet relating to the 
‘*Philadelphia’’ compressed air grease cup. 


IN ITS BULLETIN on the best preparation for 
engineering, the Northwestern University of Evanston, 
Ill., gives the requirements for proper training of a 
high-grade engineer, which include ability to write clear, 
forcible English, getting acquainted with men of differ- 
ent characteristics and ways of thinking, getting a thor- 
ough knowledge of mathematics on which engineering 
work is based, and of the sciences of chemistry and phys- 
ies, securing a reading knowledge of French and Ger- 
man, and finally taking up advanced and special work 
bearing on engineering practice. Instead of work in its 
own shops, the University recommends summer work in 
the shops of manufacturing concerns. The course at 
Northwestern is 5 yr., incorporating the requirements 
as outlined. 


BUREAU OF MINES has issued the following new 
publications, only a limited supply of which is available 
free for distribution: Bulletin 38—The origin of coal, 
by David White and Reinhardt Thiessen, with a chapter 
on the formation of coal, by C. A. Davis, 1914, 390 pp.; 
Technical Paper 34—Experiments with furnaces for a - 
hand-fired return-tubular boiler, by S. C. Flagg, 1914, 32 
pp.; Technical Paper 63—F actors governing the combus- 
tion of coal in boiler furnaces, a preliminary report, by 
J. K. Clement, J. C. W. Frazer, and C. E. Augustine, 
1914, 46 pp.; Technical Paper 77—Report of the Com- 
mittee on Resuscitation from Mine Gases, by W. B. Can- 
non, G. W. Crile, Joseph Erlanger, Yandell Henderson, 
and S. T. Meltzer, 1914, 36 pp.; Technical Paper 79— 
Electric lights for use about oil and gas wells, by H. H. 
Clark, 1914, 8 pp.; Miners’ Circular 17—Accidents from 
falls of rock and ore, by Edwin Higgins, 1914, 15 pp., 
8 figs. 

Applicants are asked to cooperate in insuring an 
equitable distribution by selecting publications that are 
of especial interest. Requests for all papers cannot be 
granted without satisfactory reason. Publications should 
be.ordered by number and title. Applicants should be 
addressed to the Director of the Bureau of Mines, Wash- 
ington, D. C. 
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A MANUFACTURER ’S VIEW of the financial en- 
vironment of the trade of the United States in Argen- 
tina, Brazil, Chile, and Peru, given in a bulletin just 
issued by the Bureau of Foreign and Domestic Com- 
merce, is of special interest at the present time, when 
American manufacturers are looking to that field for 
enlarged business. No attempt is made in the bulletin 
to provide a technical banking report; the facts pre- 
sented concern the financial conditions surrounding 
American trade, the disadvantages under which our ex- 
porters labor, and the experiences of other nations that 
have considered over-sea banking operations essential to 
their conquest of foreign trade. The bulletin contains 
lists of the principal foreign and native banks in these 
countries, a brief description of their monetary systems, 
a summary of their foreign trade, a brief outline of their 
banking laws and a discussion of banking practice, credit- 
information service and exchange methods. A chapter 
is devoted to a discussion of the various methods sug- 
gested for establishing American banks in these coun- 
tries and their field of operation. Copies of the bulletin 
(Special Agents’ Series No. 90) may be obtained from 
the Superintendent of Documents, Government Printing 
Office, Washington, D. C., for 10 cents each. 

A CIRCULAR relating to Mark cold drawn steel 
unions was recently received from Mark Mfg. Co., 
Evanston, Il. 

FANS, BULLETIN NO. 28, from L. J. Wing Mfg. 

0., 352 W. 13th St., New York, describes, illustrates, 
and gives a list of users of Wing ‘‘Dise Fans,’’ elec- 
tric, steam or belt driven. 

VALUABLE GRAPHITE PRODUCTS is the title 
of a booklet describing flake graphite, waterproof 
graphite grease, belt dressing, ete., made by Joseph 
Dixon Crucible Co., Jersey City, N. J. 

THE BIG DITCH and the Little Drill is the title 
of a folder illustrating the use of ‘‘Van Dorn’’ portable 
electric drills at Panama. The manufacturer is The Van 
Dorn Electric Tool Co., Cleveland, O. 

SPECIFICATIONS FOR ‘‘Youngstown”’ - steel 
pipe and ‘‘ Youngstown Star Brand’’ wrought iron pipe 
are given in a new pamphlet from The Youngstown Sheet 
& Tube Co., Youngstown, O. 

AMERICAN BLOWER CO.’S Bulletin No. 27, 
Series 1, illustrates the ‘‘Sirocco’’ system of heating and 
ventilation in Toledo’s Crystal Palace for manufactur- 
ing enterprises. This bulletin will be sent on request 
to the company at Detroit, Mich. 

PLEASANT MEMORIES of boyhood or vacation 
days will be awakened in recipients of an unusually 
pleasing circular which The Graton & Knight Mfg. Co., 
Worcester, Mass., is sending to its entire mailing list. 
The tint of the paper, color scheme of the illustrations, 
and sentiments expressed are well in keeping with the 
harvest season. 

FOXBORO RECORDING GAGES, made by The 
Industrial Instrument Co., Foxboro, Mass., are described 
and illustrated in Bulletin No. 88, which also gives 
specimen charts used on 8 and 10-in Foxboro recording 
gages. 

Bulletin No. 82 is devoted to Fears indicating and 
recording liquid level gages, showing charts from 8, 10 
and 12-in. Foxboro liquid level recorders. 
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Trade-mark, Reg. U. S. Pat. Off. 
SEMI-MONTHLY 


PUBLISHED ON THE FIRST AND FIFTEENTH OF EACH MONTH. 


Subscription price in advance in the United States, 
Mexico or united possessions, $1.00 a year. 
In Canada, subscription price, $1.75 a year. 
Foreign Countries, subscription price, $2.50 a year. 


Address all letters and make all checks and money orders 
payable to Technical Publishing Co., 537 So. Dearborn St., 
Chicago, Ill. 

Any advertiser is invited to examine our paid subscription 
lists and Post Office mailing receipts at any time. 


ADVERTISING RATES 
Display 


Full page, one year, each insertion, $60.00. 

Half page, one year, each insertion, $35.00. 

Quarter page, one year, each insertion, $20.00. 

Eighth page, one year, each insertion, $12.00. 

Front cover, $150.00 per issue. 

Other specified positions, regular rate plus 10 to 50 
per cent. 

Stipped plates used, but no heavy, black and white 
plates. 

Invoices are rendered monthly and subject to 2 per 
cent discount within 10 days. 


Classified Rates 


Per line, 30 cents each insertion. 

Advertisements in this section are inserted under 
regular headings. 

No display type allowed, but the first three words 
may be set in capital letters. 

About nine words make a line. Minimum space 
sold, two lines. 

Under classification ‘‘ Position Wanted,’’ advertise- 
ments not exceeding four lines will be inserted once 
for subscribers free of charge. 

All copy should be received at Chicago office 18 days 
before date of publication. 


Circulation of this issue, 23,500 


Technical Publishing Co. 
537 S. Dearborn Street 
Chicago 








Position Wanted 


POSITION WANTED—As chief engineer and electrician; 
25 years’ experience with steam and electrical equipments, and 
“Diesel Engines,” accustomed to the economical management 
of power plants and their maintenance; erecting engineering 
experience, good all round mechanic and electrician; age 44, 
married, strictly sober; best of reference; correspondence solic- 
ited. Address, Leonard Miller, 100 Greenleaf St., Brownwood, 
Texas. 10-15-1 
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POSITION WANTED—Contracting and consulting engineer’s 
practical steam fitter desires work with a reliable firm. Can 
furnish skilled work. from plans or take charge of job. Sober; 
work and advancement desired. Only good position considered. 
Address Box 362, Practical Engineer, Chicago, III. 10-15-1 





POSITION WANTED—By Engineer with 4 yrs. road experi- 
ence erecting and repairing; 7 yrs. power-house experience with 
both a.c. and d.c. machines in plants up to 1200 hp. Have own 
indicator and tools. Ohio license. Am 31 yrs. old. Address 
Box 367, Practical Engineer. 10-15-1 





POSITION WANTED—As Chief Engineer of Ice or Ice and 
Electric Light Plant. Am married, 39 years old. Strictly sober. 
Can give best of references and can make good. 10 years’ ice 


making experience. Address Box 372, Practical Engineer. P 
10-15-1 





POSITION WANTED—Night Engineer in charge of three 
thousand h.p. electrical plant consisting of Corliss engines, tur- 
bines and alternating current generators. Age 29. Matried. 
Sober and steady. 7 years’ best experience. Wants day work. 
Address Box 371, Practical Engineer. 10-15-1 





POSITION WANTED—By young man, 22 yrs. old, as Oiler 
or Assistant Engineer. Have had experience with high speed 
engines, boilers and electrical machinery. - Lyall P.. Mason, Box 
123, Tennville, Mich. 10-15-1 





POSITION WANTED—By Master Mechanic and Chief Engi- 
neer or Chief Engineer of factory or pumping station, Address 
Box 361, Practical Engineer, Chicago, III. 10-15-1 





Age 30. 12 yrs. 
Manufacturing 
10-15-1 


POSITION WANTED—By Chief Engineer. 
experience. First class Massachusetts license. 
plant preferred. W. H., Box 363, Lincoln, Me. 





Wanted 





WANTED—ALL STEAM USERS to have clean boilers with- 
out using compounds or chemicals in any form. Write “Otis,” 
No. 317 Norfolk Ave., Buffalo, N. Y. tf. 





WANTED—Resident subscription agents in all cities of 50,000 
population, and over. Many of the largest cities still open. An 
excellent chance for hustlers to turn their spare time into dol- 
lars. Practical Engineer, 537 S. Dearborn St., Chicago, Ill. _ tf. 





WANTED—Engineers who have trouble with poor circula- 
tion, foaming or priming boilers and accumulation of scale and 
sediment and leaky tubes to know of our sure remedy for these 
evils. Write for details to Olson Automatic Boiler Circulator 
Co., 217 Chamber of Commerce Bldg., Chicago, III. 10-1-6 





FREE ENGINEERING BOOKS and power plant tools and 
specialties for securing new subscribers to Practical Engineer. 
A dandy chance for the engineer with a little spare time to get 
some fine premiums. Send for free descriptive circular and 
terms. Address, Practical Engineer, Subscription Department, 
Chicago, Ill. tf. 





WANTED—A few hustlers to take orders for Zinco Soot De- 
stroyer. Quick Sale. No competition. Good proposition. New 
York Supply Exchange, Ford Bldg., Detroit, Mich. tf. 





HIGH-GRADE ENGINEERING company, fine office, strong 
force, will handle factory sales account. A. F. S. Co., 656 
Leader Bidg., Cleveland, Ohio. 10-1-2 








Help Wanted 





MR. ENGINEER—Do you want to add $5.00 or $10.00 a month 
to your pay with very little effort on your part and without 
interfering with your present employment? Others are doing 
it—so can you. Write for proposition and terms today. Box 
369, Practical Engineer. 





WANTED—Agents on commission to sell our Shaking Grates. 
We will install grates on trial or put in on test at our expense 
with any grate made. Address Armstrong Mfg. Company, 
Springfield, Ohio. tf. 
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WANTED—Competent Sales Engineer to sell well-known line 
on commission basis. H. T. Maurel, 604 W. 115th St, New 
Yotk N.Y, 10-1-3 








For Sale 





MOTORS FOR SALE—The following new, special type, guar- 
anteed motors: 4—% h.p., 110-60 a.c., 0 r.p.m.; 2—% hp., 
110-60 a.c., 1750 rpm; 2—1 h.p., 220-60 a.c., 1750 r.p.m.; 3—2 h.p., 
220-60 a.c., 1750 r.p.m.; 5—1/6 hp., 110 volt d.c., 1750 r.p.m.; 6— 
Y% hp. 110 volt d.c., 1750 r.p.m.; 3—2 hp., 220 volt d.c., 1750 
r.p.m.; 4—5 h.p., 220 volt d.c., 1750 r.p.m. ; 174 h.p., 220 volt 
d.c., 1750 r.p.m.; 2—10 h.p., 220 volt d.c., 1750 r.p.m. Also a 
number of small generators, 5 lights and larger. Write and tell 
us what you need, eee this ad. Fidelity Electric Com- 
pany, Lancaster, Pa. U. S. 10-1-3 





ENGINES—Two 15 by 12 Harrisburg Fleming, side crank 
engines, $300 each; one 17 by 24 Erie City, 4-valve engine, $700; 
two 18 by 30 Reynolds Corliss engines, $700 each; one 28 by 48 
Hamilton Corliss engine, $1200; one 8 by 12 Buckeye engine, 
$125; one 8 by 8 New York Safety engine, $100. Duzets & Son, 
50 Church St., New York, N. Y. tf. 





FOR SALE—50 LINCOLN MILLERS just as taken from the 
factory at $50.00 each. Send for photo and description. J. L. 
Lucas & Son, Bridgeport, Ct. 








Patents and Patent Attorneys 





FIND OUT FOR YOURSELF what to invent, and how to 
procure and sell a patent. My books,.“Inventor’s Educator,” 
140 pages, elegantly bound. Has 
600 mechanical movements and 50 perpetual motions. Price, 50 
cents, coin or postage. F. G. Dieterich, 605 Ouray Bldg., Wash- 
ington, D. C. 9-1-4 





PATENTS—C. L. Parker, Attorney-at-Law and Solicitor of 
Patents. Patents secured promptly and with special regard to 
the legal protection of the invention. Handbook for inventors 
sent upon request. 186 McGill Bldg., Washington, D. C. tf. 





PATENTS THAT PROTECT AND PAY. Advice and 


books free. Highest references. Best results. Promptness 
assured. Send sketch or model for free search. Watson E. 
Coleman, Patent Lawyer, 624 F St., Washington, D. C. te. 





PATENTS—H. W. T. Jenner, Patent Attorney and Mechan- 
ical Expert, 606 F St., Washington, D. C. Established 1883. I 
make a free examination and report if a patent can be had, and 
the exact costs. -Send for full information. tf. 





INVENTIONS WANTED—Send sketch for free expert 
search and report upon patentability. Books on inventions and 
patents and book of highest and best reference letters, sent free. 
Jno. S. Duffie & Co., 6-12 F St., N. W., Washington, D. C. tf. 





“PATENT YOUR INVENTIONS”—Search free when pat- 
ent applied for. Charles F. Kincheloe, Patent Lawyer, Wood- 
ward Building, Washington, D. C. 10-15-6 





PATENTABLE IDEAS WANTED—Send for 3 free books. 
R. B. Owen, 28 Owen Bldg., Washington, D. C. tf. 


Educational and Instruction 


ENGINEERS’ POCKET MANUAL, 175 pages, edited by Uni- 
versity of Tennessee, will be mailed every subscriber sending in 
NEW subscription (not your own) to Practical Engineer. Gilt 
edges; bound in leather. : 


Miscellaneous 


ENGINEERS—DO YOU WANT to utilize your exhaust 
steam for heating or drying purposes, without back pressure on 
your engine? If so, address Monash Engineering Co., 1413 W. 
Tecking Bivd., Chicago, ‘Ill. tf. 




















1050 


PRACTICAL 
ENGINEER 





October 15, 1914 





_. 


ok een. ian Ann yw 
x _— x bat x 





Se ache le Be rw Be rs Zen. oe ole L.. Be 
—— — — s s se — ta s — — se ‘2 


~ 


Zen. 


Be: Be: rm Bei eke Be Be es 
— s s s x2 KJ se se 








Sparks From The Advertising Pages 


2. 
se 








rs ole eBei he: Se 2. ole 2 2. 
x *. “s se — “se x sa 








ae ad 2. 2. 2. ote ole .} 2. rs Be Be he 
se * ee — = — ss - —_" ~— _ a — 


Pa 
a ie 


Be oe de 
e 2 "s — 








2. 
— 





Extracts from An Excellent Address on Trade Paper Advertising 
delivered by Charles L. Benjamin 


Advertising Manager of the Cutler-Hammer Mfg. Co., Milwaukee, Given at 
the Ninth Annual Convention of the Federation of Trade Press 
Associations, Sept. 25th, at the Congress Hotel, Chicago 


‘‘Before we knew anything about self-propelled 
vehicles the horse and carriage seemed to be a pretty 
good sort of conveyance. You could go from place to 
place with comfort, visit your friends, take drives 
into the country and, except that you could not go 
so fast nor so far, could do with a horse and carriage, 
thirty years ago, practically the same things that you 
do with an automobile today. The ownership of a 
horse and carriage conferred a certain distinction then, 
just as the possession of an automobile does now. The 
eost of purchasing and maintaining a horse and car- 
riage then was not greater than the cost of pur- 
chasing and maintaining an automobile now. Why 
is it, then, that thirty years ago there was not the same 
eraze for horses and carriages that there is for the 
automobile today? Look at the newspapers and maga- 
zines of thirty years ago and you will learn, at least, 
one of the reasons why. You will look a long while 
before you find a single advertisement of horses and 
carriages. The passive race of business men that pre- 
ceded the virile race of automobile manufacturers were 
not advertisers ; they made no attempt to create desire ; 
they merely announced spasmodically that they were 
prepared to supply the demand. 





‘*To the salesman behind the counter, the salesman 
of the distributor, advertising brings the customer and 
it brings him in a state of mind favorable to the 
thing advertised. For the traveling salesman, the 
salesman of the manufacturer, advertising not only 
paves the way for a favorable reception, but indicates 
by the responses it produces where orders are most 
likely to be found. Guided by these indications the 
salesman wastes no time in haphazard calls, but having 
discovered the ten people out of a thousand, let us 
say, who are interested in the goods he has to sell, 
he passes by the nine hundred and ninety who have 
no order waiting for him and goes straight to the 
ten who have. 

**Figure out for yourself how long it would take 
him and how much it would cost the manufacturer to 


have the salesman discover for himself without the 
aid of advertising these ten customers out of a thousand 
prospects. Here is a plum tree laden with fruit. 
Must you climb the tree and examine each plum to 
see if it is ripe? No, shake the tree and the ripe 
plums will fall! 





**Tf I should ask you whether the earth or the sun 
is the center of the solar system you would answer 
glibly enough, ‘the sun’; but if I should press you 
further you would be obliged to admit that in so 
answering you were merely repeating the opinion of 
the astronomers—that is to say, the opinion of that 
comparatively small group of experts in astro-physics 
who shape the opinions of the rest of us on all matters 
pertaining to celestial mechanics. 


‘Now, just as this small group of experts in astro- 
physies shape our opinions on all matters pertaining 
to celestial mechanics, so another small group of men, 
the mechanical engineers, shape our opinions on all 
matters pertaining to terrestrial mechanics, and still 
another group, the electrical engineers, give us our 
opinions ready-made on all things electrical. Archi- 
tects, builders and manufacturers of building mate- 
rial determine the form and fabric of our habitations 


and textile manufacturers and clothiers decide what 


we shall wear. There is nothing new in government by 
commission. We are all of us, all the time, governed by © 
commissions—commissions of experts who know more 
about certain subjects than we do and to whose opin- 
ions we defer. 


‘*TIt is to experts that the pages of technical and 
trade publications give access—the men who mold the 
minds of the rest of mankind on matters pertaining 
to their special fields of endeavor. And surely the 


quintessence of advertising efficiency is found when 
we find, as we find in the business press, a concen- 
trated circulation which expressed in figures may be 
multiplied by thousands and still fall short of indi- 
eating the actual number of persons who ultimately 
will be influenced by such advertising.’’ 








